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ORBIT TAROETIMG SPECIALIST FUNCTION 

LEVEL C FORMULATION SPECIFICATION 

By A. DuPont, S. MoAdoo, and H. JonOs, Flight Planning Branch; 
and A. K, Jones and D. Pearson, McDonnell Douglas Technical 

Services Co. 


1.0 


This document contains a definition of the Mission Planning and Analysis Divi- 
sion (MPAD) level C requirements for onboard maneuver targeting software. 
Included are revisions of the level C software requirements delineated in JSC IN 
78-FM-27, Proximity Operations Software; Level C Requirements, dated May 1978. 
The software will support the terminal phase midcourse (TPM) maneuver, braking 
and close-in operations as well as supporting computation of the rendezvous cor- 
rective combination maneuver (NCC) and the terminal phase initiation (TPl). The 
second corrective combination maneuver (NSR), which is designed to create an 
Orbiter orbit coelliptic with the target orbit, is not available. Another NCC 
to an offset will be used as a substitute. Specific formulation is contained 
here for the orbit targeting specialist function including the processing logic, 
linkage, and data base definitions for all modules. The crew interface with the 
software is through the keyboard and the 0RBIT_jrGT display. 
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2.0 INTRODUCTION 

The requirements that are provided define software to support maneuver target- 
ing for rendezvous and oiose-in operations. A primary input is an accurate 
navigated state vector. To maintain a relative navigation state for maneuver 
targeting and vehicle control, relative navigation and the processing of 
sensor tracking data from the star tracker, crew optical alinement sight, or 
the Ku-band rendezvous radar are required. Prior to the TPI maneuver, sensor 
updates are incorporated only during the coasting major mode. After TPI, the 
sensor update will be continuously processed except during periods of Orbiter 
accelerations above a TBD threshold. Access and control of the software will 
be through the keyboard and the 0RBIT_TGT display. Definition is provided 
for input, output, and control. The maneuver targeting software consists of 
two-impulse Lambert software and two- impulse Clohessy-Wiltshire (CW) software, 
each capable of targeting to an offset position. The maneuvers are displayed 
to the crew and transferred to guidance for manual execution. Implementation 
of these requirements will provide the crew with software support to reduce 
crew workload, to reduce reaction control system (RCS) propellant usage, and 
to fly a special trajectory. 


ORIGINAL is 
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^.0 ACRONYMS 


CW 

Clohessy “Wiltshire 

CR'i 

cathode-ray tube 

delta-t 

delta-time 

delta-v 

delta-velocity 

GN&C 

guidance, navigation, and control 

I/O 

input/output 

LV 

local vertical 

* 

LVC 

local vertical rotating curvilinear 

LVLH 

local vertical local horizontal 

LVIR 

local vertical inertial rectangular 

NCC 

corrective combination maneuvers 

RCS 

reaction control system 

TBD 

to be determined 

TPI 

terminal phase initiation 

TPM 

terminal phase midcourse 
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il.O ORBIT TARGETIMU SPECIALIST FlIhCTlON 

The orbit targeting specialist function gives the Orbiter crew the capability to 
generate targeted maneuvers so as to generate vehicle motion from a given posi- 
tion to a desired target referenced relative position. Profile examples that 
could utilize this targeting function Include NCC, TPI, TPM, terminal phase 
finalization (TPF), braking, stationkeeping, transition, approach, and separa- 
tion. The targeted maneuver outputs of this specialist function will be avail- 
able for display to the crew and as inputs to the maneuver execution software 
functions, including the maneuver guidance function. 

The targeting algorithm computes either maneuver of a two-maneuver set. The 
initial maneuver of the set is targeted to achieve a given position relative to 
the target vehicle in a given delta-time (delta-t). The second maneuver is 
targeted to null the Orbiter' s velocity relative to a target-centered rotating 
reference frame. 

The targeting algorithm has as inputs a set of constraints (denoted as a target 
set) that are selected by crew action via the orbib targeting specialist func- 
tion display (fig- 1). The selected target set can be one of ^0 sets available 
in the 1-load or from ground uplink, Lambert maneuvers will be computed for the 
first NLAMB target sets. Closed-form CW equations will be used to compute ma- 
neuvers for the rest of the target sets; The crew has the capability via dis- 
play input to modify a selected target set and have the appropriate I-load 
changed accordingly. 

In general, a sequence of rendezvous maneuvers, braking maneuvers, stationkeeping 
maneuvers, or transition maneuvers can be performed by selecting the appropriate 
target set, computing the solution, executing the indicated maneuver, and then 
repeating the process for each remaining maneuver in the sequence. 

The following sections describe the detailed logic and equations necessary to 
support orbit operations targeting. 


The specifications for the orbit targeting specialist function are presented as 
a set of modular tasks. These tasks are listed as follows and are numbered with 
corresponding section numbers of this document in which the detailed require- 
ments are presented. 


4. 1 

Proximity operations 

targeting 

4,2 

Proximity operations 

targeting 

4.3 

Proximity operations 

targeting 

4.4 

Proximity operations 

targeting 

4,5 

Proximity operations 
(PR0X_TRANS) 

targeting 

4.b 

Proximity operations 

targeting 


executive task (PR0X_EXEG) 

status task (PR0X_STAT) 

target set select task ( PR0X_TGT_SEL ) 

initialization task (PR0X_IN1T) 

guidance quantity transfer task 

supervisory logic task (PH0X_TGT_3UP) 
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4.7 

4.S 

4.9 

4.10 

4.11 

4.12 

4.13 

4.14 

4.15 

4.16 

4.17 

4.18 

4.19 

4.20 

4.21 

4.22 

4.23 


Proximity operations targeting aupervisory-Lambert logic task 
( PH0XJTGT_3UP_UMB ) 

Proximity operations targeting start timer task (PfiOXjSTlME) 

Maneuver to offset targeting task (OFFSET_TGT) 

Relative state predictor task (REL_PRED) 

Relative state compute task {REL_COMP) 

Proximity operations targeting output display load task ( PR0X_DI SP_L0AD ) 
Time conversion task (TIMEJCONVRT) 

Delta-t compute task (DT_C0MP) 

Omega-dt compute task (OMEGA_DT_COMP) 

Elevation angle search task (TELEV) 

Precision velocity required task (PREVR) " - 

Elevation angle computation task (COMBLE) 

Elevation angle iteration task (ELITER) 

Lambert conic-velocity-required task (LAMBERT) 

State vector update task (UPDATVP) 

Newton-Raphson iteration task (ITERV) 

Orbiter LVLH transformation task (ORBLV) 


The organisation of the tasks is shown in figure 2. The main control is in the 
executive task (PROX^EXEC). The executive calls other tasks that monitor the 
status and provide for display and guidance interfacing. It also calls one of 
two targeting supervisory tasks to compute either a maneuver using CW equations 
or a Lambert maneuver (PROX_TGT_SUP and PROX_TGT_SUPJLAMB, respectively). A gen- 
eral data flow of the orbit targeting specialist function is shown in figure 3. 

To facilitate understanding of the data flow interfaces, all orbit targeting 
specialist function variables are placed in one of the five common packages; 


a. PROX^WORLDjCOMMON contains all variables that are passed between the spe- 
cialist function and other guidance, navigation, and control (GN&C) 
functions. 

b, PflOX_DlP_COMMON contains all variables that are passed between the special- 
ist function and the ORBIT TGT_D1P. 


original page is 
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c. PROX_iLOAD_COMMON contains all variables that are input data to the special- 
ist function. 

d. PROX_VARIABLESjCOMMON contains all variables Internal to the specialist 
function. 

e. PROX^LAMVAR^COMMON contains variables internal to the Lambert routines of 
the specialist function. 

The specific contents of each of these common packages are listed in tables 1 
through 5. The common packages available to each of the orbit targeting spe- 
cialist function modules are shown in figure k. 

In the following sections each function module is explained, and specific 
input/output (1/0) variables for each module are listed. 


4.1 PROXIMITY OPERATIONS TARGETING EXECUTIVE TASK (PR0X_EXEC) 

Tnis cyclically executed module (fig. 5) is the top-level module of the orbit 
targeting specialist function. A functional flow of the executive task is shown 
in figure 5. It performs as follows. 

a. Initializes data 

b. 

c. 


d. 


e- 

f, 

g’ 

h. 


This module design assumes that a higher-level software calls or schedules 
PR0X_EXEC whenever the specialist function is called by a crew request. It is 
assumed that the higher-level software will cycle PR0X_EXEC at a TBD frequency 
until the crew terminates the specialist function. 


Responds to the crew changes in the display area 

Sets status discretes for display items to be flashed and for display items 
to carry stars 

Transfers target set data between the I-load buffers and the display and 
computational buffers 

Calls the task to compute the relative state 

Calls the appropriate targeting supervisory logic task 

Calls the task to load the output display data buffers 

Calls the task to load the guidance buffers with data for the upcoming 
maneuver 

Calls the task to load the time management buffer with the time to be 
counted down to the next maneuver. 
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The following steps are required to perform the orbit targeting function. 

a. Perform a logic test to determine if this is the first pass through the ex- 
ecutive. 

If first pass (PROX_PIEST_PASS_STATUS = ON) 

(1) Set the prox base time to the_ ILOAD values by setting up the inputs and 
calling the time conversion task CTIME__CONVRT) . The TlME^CONVRT 
detailed requirements are presented in section 4.13. 

<n> 

T1ME_C0NVERTJFLAG = 1 
DAY = BASE_START_DAY 
HR = BASE_START_HOUR 
MIK = BASE_START_MIN 
SEC = BASEJ3TART_SEC 

Call TIME^CONVRT; inputs; TIME_CONVERT_FLAG, DAY, HR, MIN, SEC 
output : TIME__SEC 

PR0X_BA5E_TIME = TIMEJSEC 

(2) Put the base time into the display. s 
PROX_BASE_DAY = BASE_START_DAY 
PROX_BASE_HR c BASE_START_HR 
PR0X_BASEJ1IN = BASEJ3TART_MIN 
PROX_BASE_SEC = BASE_START_SEC 

(3) Initialize T1_TIG and T2_TIG. 

T1_TIG s 0 

T2_TIG =0 

(4) Initialize the compute in progress status flags. 

PR0X_tLsTAR_3TATUS = OFF 
PROX_T2_STAR_STATUS = OFF 
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(5J Set the first pass status off. 

PROiL.FiRST_PASS_STATUS = OFF 

b. Perform a logic test to determine if the crew made an entry to items 21 , 22 , 
23, or 2if. 

If an entry was made (PR0X_ITEM_21T024_.STATUS = ON), set the' LOAD' to flash 
(PR0X_L6AD_FLASH s ON). 

c. Call the, proximity operations targeting status task (sec. 4.1) to sot the 
maneuver status flag to on or off position if the maneuver TIG time is prior 
to or past current time. The inputs and outputs are listed in tables 

6 and 7. 

d. Perform a logic test to determine if the crew has made an entry to item 1. 

If so (PROX_ITEM_USTATUS = ON): 

(1) Call the proximity operations target set select task (sec. 4.3) 

to load input display buffer and computation buffer from the ILOAD 
buffer . 

(2) Set PR0X_ITEM_1_STATUS = OFF. 

e. Perform a logic test to determine if the crew executed item 25. 

If an execution was made (PR0X_ITEtl.25..STATUS = ON): 

( 1 ) Transfer the T2 maneuver time data in the computation buffer 
to the T1 maneuver time computational buffer slots. 

T1_TIG = T2_TIG 

(2) Transfer the T2 maneuver time data in the computation buffer 
to the T1 maneuver time display buffer slots. 

T1ME_C0NVERT_FLAG = 0 

T1ME_SEC_ s T1_TIG 

Call TIME_CONVRT; inputs; T1ME_C0NVERT_FLAG , TIME_SEC 
outputs: DAY, HR, MIN, SEC 


DISPjn_DAY = DAY 


DISP_T1_HR = HR 
DISP_T1_MIN = MIN 
DISP T1 SEC = SEC 
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(3) Set the status flag to off. 

PR0X_ITEM_25JSTATUS = OFF 

f. Perform a logic test to determine if the crew made any entries to 
items 2 through 20. 

(1) If entry was made (PROX_ITEM_2T020JSTATUS s ON), set flag to flash 
"LOAD". 

proxjl.6ad_flash = ON 

g. Perform a logic test to determine if the orew executed item 26. If 
execution was made (PR0X_1TEM_26_STATUS = ON) : 

( 1 ) Convert the input data display buffer items and store in the computa- 
tional data buffers and the 1-load data buffers. The conversion is 
performed by the proximity operations targeting initialization task 
(sec. 4.4). The inputs and outputs are presented in tables 8 and 9. 

(2) Set status flags to the off condition. 

PROX_ITEM_2T020_STATUS = OFF 
PROX_ITEM_21T024_STATUS = OFF 
PR0X_l6aD_FLASH = OFF 
PROX_ITEM_26_STATUS = OFF 

h. Perform a logic test to determine if the crew executed item 27. 

If so (PROX_ITEM_27_STATUS = ON): 

(1) Set the compute T1 star status flag to on. 

PROX:_Ti_STAR_STATUS = ON 

(2) Perform a logic test to see if any of the display buffers for 
T1 relative state are blank (items 7, 8, 9j 10, 11, 12), or if 
the T1 maneuver time is in the past (T1__TIG < PROX_T_CURRENT) . 

(a) If so, set USE_DisP_RELjSTATE = OFF 

(b) If not, set USE_Disp_RELj3TATE :: ON 

i. Perform a logical’ test to determine if the crew executed item 28. 

If so (PR0Je_lTEW„28_STATUS = ON): 
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(1) Set the compute T2 star status flag to on. 

PR0X_T2_STAR_STATUS = ON 

(2) Set the use relative display to off. 

USE_DisP_REL_STATE = OFF 

(3) Set the item 28 status to off. 

PROX_ITEM_28_STATUS = OFF 

Perform a logic test to determine if the compute T1 or compute T2 
solutions were requested. 

If a request was made (PROX_Ti_STAR_STATUS = ON or PROX T2_STAR_STATUS = 

ON); 

( 1 ) Retrieve the current Orbiter and target state vectors from 
0N_0RB_UPP. 

RS_M50_PR0X = R_AVGG 

VS_M50_PR0X = V_AVGG 

R^T_M50_PR0X = RETARGET 

VT_M50_PR0X = V_TARGET 

(2) Retrieve the ONJDRB_UPP nav state time tag (T_STATE), assumed GMT, 
if the use display flag is off or a Lambert solution is requested. 

If USE__DisP_RELj5TATE = OFF or PR0X^TGTJSET_N0 ^ NLAMB, 

set TIME_PR0X = T_STATE-BASE_MET 

(3) Convert the orbital angular rate from the target inertial vector. 

RT_MAG = MAG (RT_M50_PR0X) 

' VTAN = VT_M50_PROX - UNIT (RT_M50_PR0X) (RT_M50_PROX'VT_M5O_PROX)/RT_MAG 
0MEGA_PR0X = MAG (VTAN)/RT_MAG 

(4) Determine whether a Lambert or a CW calculation will be performed 
and call the appropriate targeting supervisory logic. 

If PROX^TGT_SET_NOiiMLAMB, call PROX_TGT_SUP_LAMB. ‘ 

Otherwise, call PROX_TGT_SUP 
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(5) Call the prox ops targeting output display load (seo. 4.12) to transfer 
the computed output data to the display buffers. The inputs and 
outputs are listed in tables 10 and IK 

(6) Set the status flags to off. 

PROX_xi_STAR_STATUS = OFF 
PR0X_T2_STAR_STATUS s OFF 

(7) Call the prox ops targeting start timer task (seo, 4.8) and compute the 
time to the upcoming maneuver and place it in the time management 
buffer. The inputs and outputs are listed in tables 12 and 13* 

(8) Transfer the manuever execution data to the guidance buffer or array. 
This transfer is performed by the proximity operations guidance quan- 
tity transfer task (sec. 4.5). The inputs and outputs for the task are 
listed in tables 14 and 15. 


4.1.2 Rj SqU A»:£)Ab.h,,t.9. 

The input and output requirements for the proximity operations targeting execu 
tive bask are given in tables 16 and 17* 


4.1.3 j. r-^Hi^ht.9. 

The specialist function will be called on crew demand and will be cycled 
thereafter at a TBD rate until the crew terminates the specialist function. The 
display data will be in the main memory so that when the specialist function is 
recalled the display will contain the data present when the display was last 
deactivated . 


4.1.4 ' 

The keyboard status flags will be initially set by the orbit targeting DIP I- 
load values. The output data in the upper portion of the display will be blank 
until an initial compute is performed. The input data (items 2 through 20) will 
be blank initially. Initialization of items 2 through 20 will occur from execu- 
tion of items 26 and 27 or 28. The initialization of items 21 through 24 Will 
be by I-load values. 


4.1.5 SJ 1 P.P. ]^.ineut.a.I -i.hfaonafc lag 
None. 
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4.2 PROXIMITY .OPERATIONS TARGETING STATUS TASK (PROX^STAT) ^ 

This task sets the maneuver status flag if the maneuver ignition' time is prior 
to current time. 


4.2.1 Date j, l^d-. R s.qnj,r.g.ing h 1;ig. 

The following steps are required to perform the proximity operations targeting 
status task. 

a. Perform a logic test to see if current time (T_CURRENT) from FCOS 
is GMT or MET. 

(1) If GMT (rM_iwD = OFF), compute a MET current time. 

PRDXJTJ^URRENT r T_CURRENT-BASE_MET 

(2) If T_CURRENT is MET (TM__iND = ON), compute a MET current time. 
PROXJTJCURRENT = T_CURRENT 

b . Perform a logical test to determine if the maneuver exists and if it is in 
the past. 

If it exists and if it is in the past (T_MAN > 0 and PR0X_TJ3URRENT > T 
MAN), set the past status flag to on. 

PROX_PAST_STATUS = ON 

Otherwise, set it to off. ■ 

I 

PROX_PAST_STATUS = OFF 


4.2.2 

The input and output parameters for this task are listed in tables 6 and 7. 


4.2.3 Pxgsga?Jjas~gjg-q.ulc sn] g.nte 
Perform once on call. 


4.2.4 
None . 
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4.2.5 S upjiJ,ei ggn Jfea^ n CPJjn9^^^ 
None. 
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4.3 PROXIMITY OPERATIONS TARGETING TARGET SET SELECT TASK (PRO)L.TGT_SEL) 

This task loads the inputs into the display and computational buffers from 
the selected set of 1-load values. 


4.3.1 Detailed Reouirementg 

The following steps are required to perform the proximity operations targeting 
target set select task. Perform a logic test to retrieve the selected target 
set data from the I-load arrays. 

If the array index equals the target set number (I^INDEX = PROX^TGT_SET^NO) , 
load that value of the array to define the desired set. 

T1_IL0AD_ARRAY (I^INDEX) \ 

DT_1L0AD_ARRAY {I_INDEX) 1 

EL_1L0AD_ARRAY (1_INDEX) I 

\ = the desired set in the I-load arrays 

XOEF_ILOAD„ARRAY (1_INDEX) ( 

YOFF_IL0AD_J\RRAY (I_INDEX) 1 

Z0FF_1L0AD_ARRAY {I_INDEX) I 

a. Load the computational data buffers where; 

I_1NDEX s PROX_TGT_SET_NO 

TljriG = PROX_BASE_TIME + 60 T1_IL0AD_ARRAY CI_1NDEX) 

C0MP_PR0X_DT = DT_1L0AD_ARRAY (I_INDEX) 

EL_ANG = EL_1L0AD_ARRAY (I_JNDEX) 

C0MP_T2_X0FF = XOFF_JLOAD_ARRAY (I_JLNDEX) 

C0MP_T2_Y0FF = Y0FF_IL0AD_ARRAY (I_INDEX) 

C0MP_T2„Z0FF = Z0FF_1L0AD_ARRAY (I_1NDEX) 

b. Load the display buffers for T1 relative position and T2 time with blanks. 
D1SP_T2_DAY = blank 
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DISPJT2_HR = blank 
DISP_T2_MIN = blank 
DlSPjr2_SEC = blank 
DISP_TlJt = blanks 
DISP_TlJtD = blanks 

o. Convert the computational T1 maneuver time (which is in MET) to days, 
hours, minutes, and seconds by calling the time conversion task (TIME_ 
CONVRT). TIME_CONVRT detailed requirements are presented in section 13. 

TIME_CONVERT_FLAG =0 

TIME_SEC ,= T1JTIG 

Call T1ME_C0NVRT; inputs; TIME_CONVERT_FLAG, TIME_SEG 
outputs: DAY, HR, MIN, SEC 

d. Load the display data buffers where I_INDEX s. PROX_TGT_SET__NO . 

DISP_T1_DAY = DAY 
DISP_T1_HR = HR 
DISP_TUM1N = MIN 
DISP_T1J3EC = SEC 

DISP_PROX_DT s DT_1L0AD_ARRAY (I_INDEX) 

DISP_EL_ANG = (180/Pl) EL_ILOAD_ARRAY (I_IHDEX) 

D1SP_T2_X0FP = X0FF_1L0AD_ARRAY (I^INDEX) 

DISPJT2_Y0FF = X0FF_1L0AD_ARRAY (IJENDEX) 

DISP_T2_Z0FF r Z0FF_1L0AD_ARRAY (I^INDEX)' 

^•3.2 Interggce Reouirements 

The input and output parameters for the proximity operations targeting target 
set select task are listed in tables 1& and 19* 

4.3.8 PrQ0-e33ing..R.equirepients 
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4.3.5 ■SMBpJLgm^afeaA..iJtor,niaU^ 
None. 


4.1} PROXIMITY OPERATIONS TARGETING INITIALIZATION TASK CPROKJ[NIT) 

This task performs conversions on the input data display buffer items and 
stores the results in computational data buffers and I-load data buffers. 


4.4.1 Detailed .Requirements 

The following steps are required to peform the proximity operations targeting 
initialization tasks. 

a. Did crew request a change to the base time (PR0X_ITEM__21T024_STATUS = ON) 7 
If so, put the displayed base time into the comp^stational buffer: 

If PROX_ITEM_21T024J3TATUS = ON and PROJULTEM_2T020_STATUS = OFF, then set; 

T1ME_CQNVERTJFLAG = 1 

DAY = PROX_BASE_DAY 

HR = PROX_BASE_HR 

MIN = PfiOX_BASE_MIN 

SEC = PROX_BASE_SEC 

Call TIME_CONVRT; inputs; TIME_CONVERTJFLAG 

DAY, HR, MIN, SEC 
output : TIME_SEC 

PROX_BASE_TIME = TIME_SEC. 

b. If PR0X_lTEM_2T02e^STATUS is ON and PR0X_ITEM_2 1 T024_STATUS is OFF: 

(1) Load the offset position and delta-t computation buffers and I-load 

buffers. The I-load buffers index value is determined by the selected 
target set (I_INDEX = PR0X_TGT_SET_N0) . 
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COMP_Ta«XOFF .s DlSP_Ta_XOFF , . 

C0MP_T2_Y0FF = D1SP_T2_Y0FF 

C0MP_T2__Z0FF = D1SP_T2_Z0FF 

COMP_PROX_DT_ = DISP_PROX_nT 

EL_ANG = DISP_EL_ANG PI/I 80 

X0FF_IL0AD_ARRAY (I_INDEX) 5 DISP_T2_X0FF 

YOFF_ILOADJiRRAY (I_INDEX) - DISPJT2_Y0FF 

ZOFF_ILOADJiRRAY (I^INDEX) = DISP_T2_Z0FF 

DT_ILOAD_ARMY (I^INDEX) = DISP_PROX_DT 

EL_ILOADJiRRAY CI_JNDEX) = SL_ANG 

(2) Load the computation relative position and velocity buffers. 

COMPJi = DISP_T1_X 

COMPj® = DISPJFiJCD 

(3) Convert the display T1 time and display T2 time and load the 
computation and I-load buffers. 

(a) Call the time conversion task (TIME_CONVRT) to convert display 
XI time to total seconds. TIME_CONVRT detailed requirements 
are presented in section 4.13. 

TIME_CONVERT_FLAG = 1 

DAY = DISPjri_DAY 

HR = DISP_T1_HR 

MIN = DISP_T1_MIN 

SEC = DISP_T1_SEC 

Call TIME_CONVRT; inputs: TIME_GONVERT_FLAG , DA Y , HR, MIN, SEC 

output ; XIME_SEG 

(b) Load the T1- time in the computation and I-load buffers. Set 

TIME_ PROX. . 
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TIjriG s TIME^SEC 

TU1L0AD_ARRAY (I^INDEX) = (TIME_SEC-PROILJASE_nME)/60 . 
TIME^PROX = T1_TIG 
UNDEX = PROX_.TGT_SET_NO 

(o) Call the time conversion task (T1ME_C0NVRT) to convert 
display T2 time to total seconds. 

DAX = DISP„T2_DAY 

HR = DlSPjr2_HR 

MIN 5 DISP_T2_M1N 

SEC s DlSPjr2_SEC 

Call TIME^CONVRT} inputs; TIME_CONVERT_PLAG , DAY, HR, MIN, SEC 
output; TIME_SEC 

(d) Load the T2 time in the computation array. 

T2_T1G = TIME_5EC 

The input and output parameters for the proximity operations targeting 
initialization tasks are listed in tables 8 and 9. 

^•^'3 Pi:!aELaaaj.nR,..Rsqjir^iiisnto 

Perform once on call. 

^ ^ . 4 .IniMaUzat^or 
None. 

None. 


OE K)OK 
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4.5 PROXIMm OPERATIONS TARGETING GUIDANCE QUAN-TiTX' TRANSFER TASK 
(PROX_TRANS) 

This task sets the quantities required to perform the maneuver. 

The delta-v maneuver (called DELiTA_J^JLVLH_GUID} is defined in terms of the 
Orbiter-centered local vertical local horizontal (hVLH) coordinate system for 
Lambert maneuvers (which have GUID_FLAG = 1) and is defined in terms of the tar- 
ge t -centered LVLH curvilinear .OOordihate .system, otherwise* 


^•0.1 Detailed. Jeouinementa 

The following steps are required to perform the proximity operations targeting 
guidance quantity transfer task. 

^ ■■ ■ 

a. Perform a logical test to see if the maneuver has been executed. If it has 
not been executed {PROX_^’AST_STATUS s OFF), then: 

(1.) Set 'TIGijaUirU}AX = D1SP_JMANU1^ ■ ' 

TIGjGUID_HR“DISP_TMANjaR':- 

T1G_GU1D_MIN = ■DISPjrMANl,MlH .\^^ ^ 

TIG_GUID_SEC = DISP_TMAN_SEG 

(2) Set DELTaJvJLVLHjGUID r DVJLVLH 

(3) Test to see if the maneuver is a Lambert maneuver. If so 

(GUID_^LAG s 1), -set;' r • 

S_R0TATE_GU1D = S_R0TATE 

R_OFFSET_GUID = R^OFFSET ■ - 

T_OFFSET_GUID = T_0FFSET ^ 

4.5.2 Interface Reouirements ‘ .y .Vj-..-.;: 

The input and output parameters for the proximity operations targeting guidance 
quantity transfer task are given in tables 14 and 15. 

4.5.3 PrilP.gJ.sijng_R_eitulr.g 
Perform once on call. 
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^.5.4 InlUaUsatiaa 

None . 


4.5.5 s^spl?,gigiUi^ L J af-<ar.aiaU^ 
None, 


4.6 PROXIMITY OPERATIONS TARGETING SUPERVISORY LOGIC TASK (PROX_TGT_SUP) 

This task is scheduled and executed following a crew execution of item 27 or 
item 28 for a non-Lambert targeted maneuver. This task is the top-level super- 
visory module for performing the subtask required to compute the maneuver 
delta-velocity (delta-v) vector using closed form CW equations. A functional 
flow of PROX_TGT_SUP is shown in figure 6. 


4.6.1 D,e. fcaUg-d-Rfi.q q X 

The following steps are required to perform the targeting supervisory logic. 

a. Is the USE^D1SP_REL__STATE flag off? If so, use navigated target and 
Orbiter states and compute the LVLH curvilinear relative state: 

R_T_INER = RT_M50_PR0X 

V_T_1NER = VT_M50_PROX 

R_S_INER = RS_M50_PROX 

vLs_INEfl = VS__H50_PR0X 

lNEft_TO_LVC = ON 

Call REL_C0MP; inputs: a_T_INER, V_T_INER 

R_S_INER, V_S_1NER 
INER_TOJ.VC, OMEGA^PROX 
outputs: R_REL, V_REL 

COMP_X “ R_REL 
COMPjb r OEL 

b. Compute the rainumum time to ignition: 

T1G_MIN = PROJL.T_CURRENT + PROX_DTMIN 
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c. Did the orew request the compute T1 function (PR0XL„Ti_STAfij5TATUS = ON)? 

( 1 ) If not , compute the T2 maneuver ; 

(a) If TIG_mN > T2JTIG, set T2_TIG = TIG_MIN 

(b) Update the present relative state to T2„TIG: 

X = COMPjl 

XD s C0MP_XD 

DTIME = T2_TIG-TIME_PR0X 
Call REL^PRED; inputs: X, XD, DTIME 
outputs: X2, XD2 

COMPjc = X2 
COMPjcD - XD2 

TIME_PROX = TIME_PROX + DTIME 

(c) Null the relative rate. 

DVJLVLH s -C0MP_a> 

T_MAN = T2_TIG 

(2) Otherwise, compute the T1 maneuver: 

(a) Compute the transfer time and T2_TIG. 

Call DT_COMP; inputs; T1_TIG, T2_TIG, COMP_PROX_DT 
outputs: T2_TIG, COMP_PROX_DT 

USE_OMEGAJ)T 

(b) If TIG_MIN > T1_TIG, then: 

(i) Set TUTIG = TIG_MIN 

(ii) If USE_OMEGA_DT is off, set 
C0MP_PR0X_DT = (T2_T1G -T1_TIG)/60 . 

(iii) Set USE_DisP_RELjSTATE = OFF 

OBIGINAli PAGE IS 

DE poos; 


20 



78FMM3 


(c) If USE_DISP_REL_STATE is off, then: 

(i) Update the present relative state to T1_TIG; 

X r COMPjc 

i) s COMPjb 
DTIME = T UTIG_TIME_PROX 
Call REL_PRED; inputs: X, XD, DTIME 

output: X2 = XD2 

COMPjc = X2 
COMPJCD - XD2 

(ii) Display the expected state at T1_JTIG, 

D1SP_T1_J = COMP_X 

DISP_T1_XD - COMPjb 
(d) If USE_OMEGA_DT is on: 

(i) Use the OMEGA_JDT_COMP routine to compute the transfer 
time. 

Call OMEGA_DT_GOMP; 

^ COMPji 
COMP_T2_XOFF 
C0MP„T2_X0PF 
C0MP_T2_Z0FF 

inputs : < XOFF_ILOAD_ARRAY 
YOFF_ILOAD_ARRAY 
Z0FF_1L0AD_ARRAY 
DT_ILOAD_ARRAY 
w OMEGA_PROX 
output : C0MP_PR0X_DT 
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(il) Compute T2__TIG. 

T2_TIG = TUTIG + 60 C0MP_PR0XJ)T 

(e) Compute the T1 maneuver. 

DTJDPFTGT s COMP_PSQXJ)T 

XJDPFTGT = COMP_X 

XDJ3FFTGT = COMP_B 

(C0MPjr2_X0FF 
X2_0FFTGT - < C0MP_T2_X0FF 
(C0MP_T2_Z0FF 

Call OFFSET_TGT inputs: DTjOFFTGT 

X_OFFTGT 
XD_OFFTGT 
X2_0FFTGT 
output: DV 

DV^LVLH = DV 
T_MAN 5 TUTIG 

d. Set the guidance flag (GU1D_FLAG) to zero. 

4.6.2 Jnt,erJ.ao.^Jtefflilr.giaga^ 

The input and output parameters for the proximity operations targeting super- 
visory logic task are listed in tables 20 and 21. 

4.6.3 Fxoaa3a4jiS-J.^jg.uii,r.9.{nant.9. 

Perform once on call . 

4.6.4 iiiiiialisaUsii 
None . 

4.6.5 _Snpple.ment_al .. Information 
None . 
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4.7 PROXIMITY OPERATIONS TARGETING SUPERVISORY LAMBERT LOGIC TASK 
( PR0)L.TGTJ3UP_LAMB ) 

This task is scheduled and executed following a crew execution of item 27 or 
item 28 if Lambert targeting is requested (PR0X_TGTJ3ET^N0 ^ NLAMB). This task 
is the top level supervisory module for performing the subtask required bo com- 
pute the maneuver delta-v vector with Lambert equations, A functional flow of 
PR0X_T6T_SUP_LAMB is shown in figure 7. 

4.7.1 

The following steps are required to compute maneuvers. 

a. Compute minimum time to ignition. 

TIG_MIN s PROX_T_CURRENT + PR0XJ3TMIN_LAMB 

b. Check compute T1 flag; 

(1) If PROX^TI J3TAR__STATUS = OFF, compute the T2 maneuver. 

(a) If T2_TIG < TIG_MIN, set T2_TIG = TIGJUIN 

(b) Update Shuttle and target Inertial states from tP® present 
time to T2_TIG. 

S_0PT10N =1 

rLiN = RS_M50_PROX 

V_IN = VS_M50_PR0X 

T_IN = TIME_PR0X + BASB_MET . 

T_0UT = T2_TIG + BASE_MET 

Call UPDATVP; inputs: S^OPTION, R_IN, V_IN, T_IN, TjOUT 
outputs; IL.0UT, V_0UT 
R_S_1NER = RJDUT; V_S_INER = V_0UT 
S_0PTI0N = 2 
illN = RT_M50_PR0X 
V__IN = VT_M50_PR0X 

ORIGINAU PAGE JSf 
Ofi POQ^' QXIALX'I^ 
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Call UPDATVP; 

RJTJtNEH = i_OUT 
VJTJLNER = V_OUT 

(c) Convert to a target-centered curvilinear state. 

IHER^TOJLiVC = ON 

Call REL^COMP; inputs; R_T_INER, V_T_INER 

rL.S_INER, VJS_INER 
INER_TO_LyC 

outputs: R_REL, V_REL 

(d) Null relative velocity. Determine maneuver time. Set guidance 
flag for external DV. 

DVJLVLH = -V^REL 

T_MAN = T2_TIG 

GUID_FLAG r 0. 

(2) If PR0X_^Ti_STARJ5TATUS = ON, compute the T1 maneuver. 

(a) If elevation angle (EL_ANG) is 0, then determine T1 time 
from elevation angle search; 

(i) Compute time of elevation angle. 

Call TELEV; inputs; RS__M50_JPROX 

VS_M50_PROX 

RT_M50_PROX 

VT_M50_PROX 

TIME_PROX, 

EL_ANG , 

PI 

EL_T0L, EL_J)H_T0L 
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outputs: TTPI, 

BS_OUT, VS_0UT 
RT_0UT, VT_OUT 
TS_0UT, TTjOUT 

T1_TIG = TTPI 

(ii) Find relative state. 
i_S_INER = is_0UT 
V_S_JNEH = V3,_OUT , 

R_T_INER = RT_OUT 
V_TJ:NER = VTJDUT 
INER_TO_LVC = ON 
Call REL_C0MP; 

C0MP_X = R_REL 
COMPjcD = V_REL 

(iii) Display relative state. 

DISP_T1 Jt = R_REL 

cisp_ti3) = iLrel 

(iv) Change base time in display and computational 
buffer; change I-load. 

T1_IL0AD_JiRRAy (PROX_TGTJSET_NO) s 0. 

PROX_BASE_TIME = T1_TIG 

TIME_CONVERT_FLAG = 0 

T1ME_SEG = T1_TIG 

Call TIME_CONVRT; inputs; TIMEjCONVERT^FLAG 

TIME_SEC 

outputs: DAX, HR, MIN, SEC 
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PROX_BASE_DAY = DAY 
PROX_BASE_HR = HR 
PH0X_BASE_MIN = MIN 
PROX_BASE_SEC = SEC 

(b) If elevation angle (EL_ANG) = 0, use the T1 time given for 
the maneuver time. 

(i) Given T1_TIG, compute T2__TIG and/or COMP^PROXJDT. 

Call DT_COMP; inputs: T1_TIG, T2JTIG, C0MP_PR0X_DT 

outputs; T2_T1G, C0MP_PR0X_DT 
USE_0MEGA_DT 

(ii) Compare to the minimum time of ignition (TIG MIN). 

If T1_T1G < T1G_M1N: 

(aa) Set TUTIG = T1G_MIN. 

(bb) Check the USE_0MEGA_DT . If it is off, then 
the maneuver transfer time will be adjusted 
so that the next maneuver will be on time, 

C0MP_PE0X_DT = (T2_TIG-T1_TlG)/60 

(cc) Set the USE_DisP_REL_STATE flag to off. 

(iii) Update the target state to TI^TIG: 

S_0PT10N = 2 

i.IN = RT_M50_?R0X 

V_IN = VT_M50_PR0X 

T_IN = TIME_PR0X + BASE_MET 

T_0UT = TIjriG + BASE_MET 

Call UPDATVP; inputs: R_IN, V_IN, T_IN, T_0UT, 

S_0PT10N 

outputs: R^OUT, V_0UT 

OSIGINAG EiAG® EE 

OF. BOOK Qnamsi 
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R_T_INER = R2.0UT 
?_TJ[NER = V_OUT 
RT_T1TIG = R_OUT 
VT_T1TIG = V_OUT' 

(iv) Check the USE_DiSP_REL_STATE flag. 

(aa) If USEJDISPJELJSTATE is on, compute the Shuttle 
inertial state at Tl, 

INER_XO_LVC = OFF 

rLrel s C0MP_X 

V_REL = COMPjffi 

Call REL_C0MP inputs: R_REL, V_REL, INER_TOj:.VC 

R_T_JNER, V_T_INER 
outputs ; R_S_JNER 
VJ3_INER 

RS__T1TIG = R_S„INER 
VS_T1TIG = V_S_INER 

(bb) If USEjiSP^RELjSTATE is off, update the present 
Shuttle states to TI^TIG, convert to curvilinear 
coordinates and display: 

(aaa) Update the Shuttle inertial state. 

SJDPTION = 1 

rLiN = RS_M50_PR0X 

V_IN - VS_M50_PR0X 

Call UPDATVP 

RS_T1TIG - R_OUT 
VS T1TIG = V_OUT 
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(bbb) Convert to LVLH curvilinear coodinates. 
iNEB_TO_LVC = ON 
Call REL_COMP; 
inputs: RJTJiNER, V_T_INER 

i.S_INER, V_S_INER 
INER_TO_LVC 
outputs: R_REL, V_REL 

(ccc) Load the computation buffers at TIJTIG 
for possible use in OMEGA_DT_COMP later. 

COMPjc = R_REL 

COMPJCD = V_REL 

(ddd) Load the display buffers at T1_TIG, 
DISP_T1_X = R_REL 
D1SP_T1 = V_REL 

(c) Compute T2_TIG and COMP^PROX_DT from the Tl_TIG being 
used . 

Call DT_COMP; inputs: T1_TIG, T2JTIG, COMP_PROX_DT 

outputs: T2_TIG, COMP_PROX_DT, 

USE_OMEGA_DT 

(d) Check the USE_jOMEGA_DT flag. If it is on, there is 
insufficient information to determine T2_^TIG and COMP^ 
PROXJDT, Compute this information instead by use of 
the “(^t-calculation. •' 

(i) Compute the transfer time. 

Call OMEGA_DT_COMP. 

inputs : COMP^X 

C0MP_T2_X0FF 

COMP_T2_YOFP 

COMP T2_Z0FP 


28 


OSlGINiaS ESSSS is 
OF POOR QUMJiaj 


78FMii3 


XOPF_ILOAD_ARRAY {PROX_TGTjSET_NO + 1) 
YOFF_ILOAD_JiRRAY (PR03L,TGT_SET_N0 + 1) 
ZOFF_ILOAL_ARRAY (PROX_TGT_SET_NO + 1) 
DT_ILOAD_ARRAY (PROX_TGT_SET_MO + l) 
0^3EGA_PR0X 

output: COMP_PROX_DT 

(ii) Compute T2_T1G: 

T2_T1G = T1_TIG + 60 COMP_FROXJ)T 

(e) Update the target inertial state from T1_TIG. 

SjDPTION - 2 

flJEN = R_T_INER 

v_iN = v_tj:ner 

T_IN = T1_TIG + BASE_MET 

T_OUT = T2JTIG + BASEJIET 

Call UPDATVP; inputs: rLiN, V_IN, T_IN, T_0UT 

outputs; RJDOT, V_0UT 
R_T_IKER = R_0UT 
V_T_JNER = V_0UT 

(f) Compute the Shuttle inertial state at T2. 

OEL s 

INER_TOJLVC = OFF 

Call REL_C0MP; inputs: RJTJNER, VJT_INER, R_REL 

1NER_T0_LVC 
output; R JS_I NER 

29 


'C0MP_T2_X0FF 
C0MP.J'2_Y0FF 
,COMP T2 ZOFF 





78FMij3 


RS„T2TIG = R_S_INER 

(g) Do the Lambert problem using the precision velocity required 
routine . 

Call PREVR; inputs; T1_TIG, T2_TIG, RS_T1TIG, VS_T1TIG, 

RS_T2TIG 

output; VS_REQUIRED 
RS_IPO 

ijOFFSET, T_OFFSET 
SCROTA TE 

(h) Compute the LVLH Shuttle-centered relative state at T1 
before the maneuver. 

is = is_T1TIG 

VS = VS_T1TIG 

ir = RT_T1T1G 

VT = VT_T1TIG 

Gall ORBLVj inputs: RS, VS, RT, VT 

output : VSLV 

VJ.VLH r VSLV 

(i) Compute the LVLH Shuttle-centered relative state at 
T1 after the impulsive maneuver. 

T' 

VS = VS_REQUIRED 

Call ORBLV; inputs; is, VS, RT, VT 


output : VSLV 


(j) Compute the LVLH Shuttle-centered maneuver required at Tl. 


DV_LVLH = VSLV-V_LVLH 
T_MAM = T1_TIG 
GUID_FLAG = 1 
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^. 7.2 

The input and output parameters for the proximity operations targeting supervi- 
sory Lambert logic task are listed in tables 22 and 23. 

4.7.3 Prp p??94 nK-J.aqMin^ing.n.t^.? 

Perform once per call. 

4.7.4 iiiiiiaUjgatisa 
None. 

4.7.5 SuppIemental_Inf_Qrmatlon 
None. 

\ 

4,8 PROXIMITY OPERATIONS TARGETING START TIMER TASK (PROX_STIME) 

This task sets the display time to count dovm to. 

4.8.1 D^t.aUad-t!s. qv ii. r .9.ni ^ nfe9. 

The following steps are required to perform this task. 

a. Perform a test to see if the maneuver has been executed (PROX PAST^STATUS = 
ON). 

(1) If PROX_PAST_STATUS = ON, set CRT_TIME - OFF. 

(2) If PROX_PAST_STATUS = OFF, calculate the delta-t between the current 
time and the maneuver time and set the cathode-ray tube (CRT) timer sta- 
tus flags: 

(a) If current time is GMT (TM_1ND = OFF), set 
DT_ST_TIMER = T_MAN + BASE_MET-T_CURRENT 

(b) If current time is MET (TM^IND = ON), set 
DT_ST_TIMER = T_MAN-T_CURRENT 

(c) Set the CRT timer status flags: 

CRT_TIME = ON 

CRT UPDWN - ON 
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4.8.2 Inter Cace__RaqiLlrgjnent-g- 

The input and output parameters for the proximity operations targeting start 
time task are listed in tables 12 and 13. 


4.8.3 Prooessing Requirements 
Perform once on call. 

4.8.4 
None. 

4.8.5 Supp lemen ta 1, J_a£o_gmat_iOfi 
None. 


i}.9 MANEUVER TO OFFSET TARGETING TASK (OFFSET_TGT) 

This task computes a LVLH maneuver delta-v vector to achieve the desired 
offset position in the specified delta-t. 


4.9.1 Detailed Requirements 

The following steps are required to perform the maneuver to offset targeting 
task . 


a. Compute the T1 maneuver delta-v vector: 
W = 0MEGA_PR0X 
T = 60 DT^OFFTGT 
S = SIN (W T) 

C = COS (W T) 

Cl = 1-C 

K = W/(8-8C-3S W T) 

MAT = 


r -KS 0 K(14C1-6WTS) 

0 -CW/S 0 

-2KC1 0 K(3CWT-4S) 
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KS 0 

0 W/S 

2KC1 0 


-2KC1 

0 

K(4S-3WT) 
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STATE 1^2,3 == X_OFFTGT 
STATEii ,5,6= X2_0FFTGT 
V_TUWEED = MAT STATE 
DV = ?_T1_KEED - io_OFFTGT 

^.9.2 j:.n.tg.r.i:ap.g-.Jfi q uj,r.gtn^n.fc. 9 

The input and output parameters for the maneuver to offset targeting task 
are listed in tables 24 and 25. 

^• 9.3 

Perform once on call . 

4.9.4 i n j-_tl^3vl5a)a i an. 

None . 

4.9.5 ,Si;p p .iag pn JpgLl- J . p fjp. r .tnaU.c>.q, 

None. 


4.10 RELATIVE STATE PREDICTOR TASK (REL_PRED) 

This task propagates a target -centered LVLH relative rotating curvilinear 
vector. The algorithm is closed form and utilizes several simplifying 
assumptions . 


4.10.1 Detailed Requirements 

The following are the steps required to perform the relative state predictor 
tasks . 

a. Find transformation matrix to predict the new state at time t 2 from 
the state at t-| . 

W = 0MEGA_PR0X 

T = DTI ME 

S = SIN (W T) 
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C = COS (W T) 

Cl = 1-C 


' 1 

0 

6WT-6S 

4S/W-3T 

0 

a C1/W 

0 

c 

0 

0 

S/W 

0 

0 

0 

4-3C 

-2 C1/W 

0 

2/W 

0 

0 

6W Cl 

4C-3 

0 

2S 

0 

-ws 

0 

0 

C 

0 

_ 0 

0 

3 WS 

-2S 

0 

c 


b» Use predictor matrix to get new relative state at Tg. 
STATE1 i^2,3 = X 

STATEli,^5^6 = ^ 

STATES = MAT^PRED STATE 1 
X2 = STATE2i^2,3 
XD2 :: STATE24^5^6 
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The input and output parameters for the relative state predictor task are 
listed in tables 26 and 27. 


Perform once on call . 


4. 10.4 


None. 


4.10.5 


None. 


4.11 RELATIVE STATE COMPUTE TASK (REL_C0MP) 

This task computes the state of the Orbiter in a target-centered local vertical 
rotating curvilinear (LVC) coordinate system using the Earth-centered inertial 
(M50) states of the Orbiter and the target, or performs the reverse transforma- 
tion, depending on. an input flag. 


The following steps are required to perform this task, 

a. Find RT_MAG; RT_HAG = mag(il.T_INER) 
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b. Compute the transformation matrix from M50 inertial frame to the local 
vertical inertial rectangular (LVIR) coordinate frame: 


MAT_M50_EVIR = 


unit (Tr_T_INER X V_T„INER) X R_T_INER)T 


-unit (R_T_1NER X V_T_INER)T 
-unit CR_T_INER)^ 


c. Determine the orbital angular rate vector in LVLH ooodinates: 


0MEGA_LV_PR0X = 0MEGA_PR0X 



d. Determine if the transformation to be done is from inertial M50 
coordinates to the LV curvilinear target-centered coordinates 
(LVC), i.e. 1NER_T0_LVC = ON. 

(1) If INER_TO_LVC = ON; 

(a) Compute the relative M50 state of the Orbiter with respect 
to the target. 

RTS_M50 = R_S_INER-0_1NER 

VTS_M50 = V_S_INER-V_T_INER 

(b) Convert these states to a target-centered LVIR coordinate framer 
RTS^LVIR = MAT_M50_LVIR RTS_M50 

VTS_LVIR = MAT_M50_LVIR VTS_M50 

(c) Convert the LVIR relative states to a target-centered LV rotating 
rectangular coordinate frame. 

RTS_LV = RTS_LVIR 

VTS_LV = VTS_LVIR -(OMEGA_LV_PROX_ X RTS_LVIR) 

(d) Convert the LV relative states to a target-centered local vertical 
rotating curvilinear coordinate frame. 

ZCON = RT_MAG-RTS_LV3 
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THETA = AT AN (RTS_LV, /ZCON) 

‘RTJ4AG THETA 
R_REL 5 RTS_LV2 

RT_MAG-ZCON/COS { THETA )j 
THETA_DOT s COS 2 (THETA) (VTS_LV^ ZCON + RTS_LV^ VTS_LV3 ) / ( ZCON ) ^ 
‘rtjiag THETA_D0T 
V„REL = VTS_LV2 

(VTS_LV 3 - ZCON THETA_D0T tan (THETA)) /COS (THETA )J 

(2) If INER_TO_JjVC = OFF, convert from target-centered curvilinear 
coordinates to M 50 inertial coordinates. 

(a) Compute internal variables. 

THETA = i_RELi/ RT_MAG 
THETA_D0T = V_RELi / RT_MAG 
ZCON :: RT_MAG - R^RELj 

(b) Convert to LV target-centered rotating rectangular coordinates. 

( ZCON SIN (THETA) 

R RELg 

RT_MAG - ZCON COS (THETA)/ 

ZCON THETA_DOT COS ( THETA )j 
-V REL 3 SIN (THETA) 

VTS_LV V RELg 

^RTS^LVt THETAJOT + ?_REL 3 COS (THETA)/ 

(c) Convert from the LV frame to a target-centered LVIR frame. 
RTS_LVIR = RT3_LV 

?TS_LVIR = VTS_LV + OMEGA_LV_PROiC X RTS_LVIR 

(d) Convert from LVIR coordinates to an inertial frame relative 
to the target. 


\ 
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RTS_M50 = [mAT_M50_LVIr] T RTS_LT^IR 
VTS__M50 r [mAT_M50_LVIr] ^ VTS_LVIR 
(e) Compute the Shuttle inertial M50 coordinate. 
r1s_INER = R_T_INER + RTS_M50 
V_S_1NER s V_T_1NER + VTS_M50 

4.11.2 IjQis£l£S£a_BSfl^^ 

The input and output parameters for the relative state compute task are given 
in tables 28 and 29 . 

4.11.3 s i u s, 

Perform once on call. 

4.11.4 .ijilt i .a3J.^atj.fin 
None . 

4.11.5 . S HP.p.l?.ii3. ^ a t a.0.af.Q.cni.a.ywQ a 
None . 

4.12 PROXIMITY OPERATIONS TARGETING OUTPUT DISPLAY LOAD TASK (PROX_DISP_LOAD) 

This task loads the output display buffers with data from the computational 
buffo rs once a compute item 27 or item 28 is complete. 

4.12.1 P.Kt.aU-pa-.i^g q ii ir .dgi^ n t? . 

The following steps are required to perform the proximity operations targeting 
output display load task. 

a. Display the maneuver. 

MAN_TGT “ PR0X_TGT_SET_N0 

DISP_DV = DV_LVLH 

D2SP_DV_MAG = MAG (DV_LVLH) 
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b. Convert the TIJTIG and TSJTIG times to days, hours, minutes, and seconds 
Using the time conversion task, 

O) T1MEJ3EC :: TIJflG 

TIME_CONVERT_FLAG = 0 

Cali TlME^CONVRTj inputs: TIMEJGDNVEI^T , TIME_SEC 

outputs: DAX, HR, MIN, SRC 

D1SP_T1_DAY = DAY 
D1SP_T1_HR = HR 
DISP_T1J1IN = MIN 
DISPJT1_SEC = SEC 
(2) TIME^SEC = TR„TIG 

Call TIMEjCONVHT; inputs: TIME_COHVERT_FLAG, TIME_SEG 

outputs; DAY, HR, MIN, SEC 

DISP_T2_DAY = DAY 
DISPjrajlR = HR 
DISP_T2J-IIN r MIN 
DISP_T2_SEC = SEC 


c. Display the transfer time. 
DISP_PR0XJ)T = COMP_PROX_DT , 

d. Display the maneuver time. 


(1) If T_MAN = TUTIG, set; 
DISPJTMAN^TIME = T1_TIG.; 
D1SP_TMAN_DAY = DISP_T1_DAY 
DISPJIMANJiR = DISP_T1_HR 
DlSPjrMAN^MIN s DISP_T1_MIN 
D1SP_TMAN_SEC = DISP_T1_SEC 
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(2) If T_MAN = T2_TIG, set: 

DISP_mAN_TlME = T^TIG 
DISPjrMAN_DAY = DISP_J2_DAY 
DISP_TMAN_HR = DISPJT2_HR 
DISP_TMAN_MIN = DISP_T2_MIN 
DISP_TMANJSEC = DISP„T2_SEC 

4.12.2 Interface Requirements 

The input and output parameters for the proximity operations targeting output 
display load task are listed in tables 10 and 11. 

4.12.3 P.rj5£g. s ,a3jig..R ^ ^iM ^rg nL Qnfc 9. 

Perform once on call. 

4.i2.i| 

None. 

4.12.5 Supp_lementa 1 . In formation 

i|.13 TIME CONVERSION TASK (TIMEjCONVRT) 

This task computes total time in seconds (given days, hours, minutes, and sec- 
onds and computes days, hours, minutes, and seconds (given total time in 
seconds) . 

4.13.1 De.tajJv?„d..^.qMixgins&t.^^ 

The following steps are required to perform the time conversion tasks. 

a. Perform a logical test to determine if the time is to be computed in seconds 
or days, hours, minutes, and seconds. 

(1) If total time is to be computed in seconds 

(T1ME_C0NVERT_FLAG = 1), set 

T1ME_SEC = 86400 DAY + 3600 HR + 60 MIN + SEC 


39 



78FM43 


(2) If time is to be computed in days, houns, minutes, and seconds 
(TIME_CONVERT_FLAG = 0), set 
DAY = truncate (TIME_SEC/86400) 

HR = truncate (T1ME_SEC - 86400 DAY)/3600 

MEN s truncate (TIME„SEC - 86400 DAY - 3600 HR)/60 

SEC = TIME_SEC - 86400 DAY - 3600 HR-60 MiH 

4.13.2 Interface Requirements 

The input and output parameters for the time conversion task are listed in 
tables 30 and 31 • 

4.13*3 ProoessinK Requirements 
Perform once per call. 

4.13*4 Initialization 
None . 

4.13*5 Supplemental Information 
None. 
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if. 14 DELTA-T COMPUTE TASK (DT_COMP) 

The delta-t compute task is called to determine the transfer time and/or the ma- 
neuver time of the second of two impulse maneuvers. 


4.14.1 p.^t.aUM-3e.aMir.$tn.e.nt.s, 

The following steps are required to perform this task. 

a. Set the USE_OMEGA_DT flag to off. 

b. Check the transfer time ( COMP_PROX_DT ) : 

( >0, set T2_TIG = T1_T1G + 60 C0MP_PR0X_DT 
If COMPJPROXJDT I <0, set USEJ0MEGAJ)T r ON 

0, set C0MP_PR0X_DT = (T2_TIG - T1_TIG)/60 


4.14.2 Interfac.e. Requirements 

The input and output parameters for the delta-t compute task are given in tables 
32 and 33- 

4.14.3 Processing Reaulrements. 

Perform once on call. 

4.14.4 iait.i,a3.ia.a U o,h 
None. 

4.14.5 su p.p.i6,tnan.toOhfoiaia t .i.9Ji 
None. 


4.15 OMEGA-DT CALCULATION TASK ( 0MEGA_DT_C0MP ) 

This task is called when the given transfer time and T2 TIG are zero. This task 
calculates the transfer time needed to go from the T1_TIG state to the T2_TIG 
state such that the T2_TIG maneuver is perpendicular to the line of sight and 
intercepts the next target point at the appropriate time. 
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The following steps are required to perform the omega-dt calculation task. 

a. Find the velocity required at the displayed T2 time to intercept the next 
target set. 


DT_OFFTGT = DT^ILOADJiRMY (PRO}L.TGT_SET_>IO + 1) 

C C0MP_T2_X0FF 
C0MP_T2_Y0FF 
C0MP_T2_Z0FF 
XD_0FFTGT = (0,0,0) 

( XOFFJELOAD_ARRAY (PR0X_TGT_SETJI0 •{• l)\ 
YOFFJELOABJiRRM (PROXJCGT_SET_MO + l) 
ZOFF_ILOAD_AERAY (PR0XJ]GT_SET JTO + l)/ 

Call OFFSET_TGT; inputs: OMEGiL-PROX, DX_0FFTGT, XJOFFTGT, 

m^OFFTGT, X^2_0FFTGT 
output : DV 


b. Define internal variables. 

XD1 = DVi 
YDl = DVg 
ZD1 = DV 3 
W = 0MEGA_PR0X 
XO = C0MP_Xi 
YO = C0MP_X2 
ZO = C0MP_X3 
XI = C0MP_T2_X0FF 
Y1 = C0MP_T2_Y0FF 
Z1 = C0MP_T2_Z0FF 

X2 = X2_0FFTGTi DRIGINAIJ PAGE IS 
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i:2 2 X2_0PFTGT2 
Z2 = ?a__0FFTGT3 

ALPHA = {XI XDl + Y1 YDl + Z1 2D1)/W 
A = 8 ALPHA -12 XI Z1 -2X0 Z1 + 2X1 ZO 
B = -A 

C :: XO XI - XI XI + 4Z0 Z1 -4 Z1 Z1 + 8 YO Y1 
D = 3(X1**2 + Zl^^*2) 

E = -3 ALPHA + 6 XI Z1 
F = 8 YKYO + YD 
G = -8 YO Y1 
H = -3 YO Y1 
1 = -3 Y1 Y1 
J = -8 Y1 Y1 
L = -3 ZO 21 
M = -8 YO Y1 

o. Set up Newton-Raphaon iteration. 

1C = 0 

ICMAX = 10 

DEL_X_TOL = 0 

X_IND = -60 COMP_PROX_DT 

DEL_X_GUESS =100 

<J. Do until IC > ICMAX or ABS {X_IND-X_IND_PRIME) <0.5: 
T = W X_1ND 
COS = COS (T) 

SIN = SIN (T) 

TAN = SIN/COS 
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X_DEP = A + B COS + C SIN + DT COS + ET SIN + F COS/TAN + G COS COS/TAN 
+ HT COS COS + I T SIN SIN -i* J/TAN + LT + M COS SIN 
Call ITERV; inputs; IC, X_DEP, X_IND 

X_DEP_PRIME, X_IND_PR1ME 
DEL_XJ3UESS, ICMAX, DEL_X_TOL 
outputs; IC, JL.IND, X_DEP_PRIME 
X_IND_PRIME, SFAIL 
e. Compute the transfer time (COMP_PROX_J3T) 

COMP_PROXJ)T = xj;nd/6o 

4.15.2 Interface, .Requirements. 

The input and output parameters for the omega-dt calculation task are given in 
tables 34 and 35. 

4.15.3 Processing .Requirements 
Perform once on call. 

4.15.4 ,3j{itia3.i^at.lp.h. 

None. 

4.15.5 Supp l.ejnfintal .. Ijf Qnmati.g.n 
None. 

4.16 ELEVATION ANGLE SEARCH TASK (mEV) 

The elevation angle search task determines the time a desired elevation angle 
exists between the Shuttle and the target. 

4.16.1 ' Req aixeia^jats. 

The following steps are required in the Iteration logic to determine the time a 
desired elevation angle exists between the Shuttle and the target. 
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a. Set the iteration counter to zero, and initialize .the previous pass differ- 
ential altitude indicator to indicate inconsistency: 

IC - 0 ■ ■ 

NN r 0 

b. Advance both the Shuttle and the target to first-guess time where the 
desired elevation angle should eKist. The advancement is performed in two 
calls to the state vector update task (sec. 4.21), with inputs of vehicle 
position and velocity vectors, first-guess time. The outputs are the vehi- 
cle position and velocity vectors, and time at the first-guess time. 

Update Shuttle state; 

S_OPTION =1 

R_IN = RS_M50_PR0X 

V_IN = VS_M5Q_PH0X 

T_1N = T1ME_PR0X + BASE_MET 

T_0UT = 60. T1_IL0AD_ARRAX CPR0X„TGT_SET_N0) + BASE_MET 
Call UPDATVP; inputs: R_IN, V_IN, T_IN, T_0UT 

outputs; RjOUT, V_jOUT 

RSJOUT = ][_0TjT 
VSJDUT = V_0UT 
TS_0UT s T_0UT 
Update target state: 

S_0PTI0N = 2 
hLiN = RT_M50JPR0X 
V_IN - VT_M50_PROX 

Call UPDATVP; inputs: R_IN, V_IN, T_IN, T_0UT 

iL0UT.V_CUT 

RT_0UT = R_0UT • 'QS * 

VT_0UT = V_0UT 
TT OUT = T OUT 
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o. Perform an iteration to find a time for which the desired elevation angle 
and the delta-h at that line are consistent (- DELTAJH* (ELANG-PI) > 0). 
Execute the following code while the maxiraura number of iterations has not 
been reached (1C s. ICMAX) and while the delta-h and elevation angle are 
inconsistent (NN = 0), (MOTE; Initially NN - 0, thus the loop will be 
entered at least once.) 

(1) Calculate the differential altitude: 

DELTA_H = jRT„0UTj - |HS_0UT| 

(2) Test for oonsistenoy between the calculated delta-h and the desired 
elevation angle. 

(a) If the elevation angle and differential altitude are consistent, 
set the differential altitude consistency indicator to indicate 
consistency. 

If -DELTA_H (EL_ANG - PI) 0, then 
NN = 1 

(b) If they are not consistent, compute a dependent variable (ERR_DH) 
with the differential altitude and incompatibility tolerance 
(EL_DH_T0L) . 

If -0ELTA_H (EL_ANG - PI) < 0, then 
ERR_DH = DELTA_H + EL_DH_TOL SIGN(DELTA_H) 

Calculate the new guess at the time of consistency and advance the 
Shuttle and target to the time. This is performed in the elevation 
angle iterator task {sec. 4.19), with inputs of Shuttle position 
and velocity vectors, iteration counter, error in the elevation 
angle, current TPI time, previous error, and previous time. The 
outputs are the Shuttle and target position and velocity vectors, 
time, iteration counter, the new time, the new values of the 
previous error and time, and an error flag. 

ERR = ERR_DH 

ERR^PRIME = ERR_DH_PRIME 

Inputs /outputs for the elevation angle Iteration (ELITER) task are: 
Inputs: flS_0UT, VS_0UT, RT_0UT, VT_OUT, 

1C, ERR, TTPI, ERR_PfllME, 

TTPI_PR1ME 
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Outputs; RSJDUT, VS_OUT, TSJOUT, RT_OUT, VT_OUT 
TTJQUT, IC, TTPI, ERR_PBIME, TTPI^PRIMB 
ALARM 

ERR_DH_PRIME =: ERR_PRIME 

Determine the time that the desired elevation angle exists. Test bo see 
if the delta-h iteration has failed (i.e., the consistency flag, NN, is 
still set to zero). 

(1) If the delta-h iteration has failed (i.e., the consistency flag is 
set to OFF, NN = 0), then exit the routine, since there will be no 
time for which the desired elevation angle will exist. 

(2) If the consistency flag is set to ON (NN s 1), then find the time of 
elevation angle. 

(a) If iterations have occurred (IC ^ 0), compute a TPI time in the 
direction of the direction of difference between the current and 
previous TPI time and set iteration counter (IC) to zero. This 
is done to ensure that the first two iterations are consistent. 

TTPI.r TTPI + 10 SIGN (TTPI - TTP1_PRIME) 

IC = 0 

Advance both the Shuttle and target to the time Of TPI. This is 
performed by two calls to the state vector update task, with inputs 
, of Shuttle and, target positions and velocity vectors, time, and TPI 

time. The outputs are position and velocity vectors, and time. 

Update Shuttle 

S_0PT10N = 1 

Fin = RS_ouT 

V_IN = VS_OUT 

T_IN = TTPI_PRIME + BASE^MET 
T_0UT = TTPI + BASE_MET 

Call UPDATVP; inputs; R_IN, V_IN, T_IN, TJlUT 
outputs; rL.0UT, V_0UT 


state: 
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VSJDUT = VJDUt 
TSJOUT = T_OUT 
Update target state: 

S^OPTION = 2 
r1.IN = RX_OUT 
V_IN :: VT_OUT 

Call UPDATVP; inputs: , yL.IN, T_IN, T_0UT 

outputs: R„0UT, V_0UT 

BTJOUT = RjOUT 
VT_0UT = VJOUT 
TTjOUT = T_OUT 

(b) Perform an iteration to finb tbs time of elevation angle. Execute 
the following code as long as the maximum number of iterations has 
not been reached and the current error is larger than the tolerance, 
or while the number of iterations is equal to zero. (This condition 
forces at least one iteration . ) The condition for iteration is 

[(ERR^EL > ELjrOL) and (IC ICMAX)] or (IC 0) 

(i) Calculate the elevation angle that currently exists between the 
two vehicles. The calculations are performed in the elevation 
angle computation task (sec. 4.18), with inputs of the Shuttle 
position and velocity vectors, and target position vector. The 
output is the elevation angle. 

is_.COM = is_0UT 

VS_.COM = VS_0UT 

ix_.COM = iT_0UT 

Call COMELE; inputs: is_C0H, VS_.COM, RTJSOM 

outputs : EL_ANG_C0M 

(ii) Calculate the difference between the desired and computed 
elevation angles: 

ERR_EL = EL_ANG__EL_ANG_COM 

OtaQlNMl 
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Calculate the new guess at the time of TPI and advance the 
Shuttle and target to the time. This is performed in the 
elevation angle iterator task (sec. 4.19), with inputs of 
Shuttle position and velocity vectors, iteration counter, 
error in the elevation angle, current TPI time, previous 
error, and TPI time. The outputs are the Shuttle and 
target positions and velocity vectors, time, iteration 
counter, new TPI time, new values of the previous error 
and TPI time, and an error flag. 

ERR = ERR_EL 

ERR_PRIME = ERR_EL_PRIME 

Inputs/outputs for the elevation angle iteration task 
(ELITER) are: 

Inputs: RSJDUT, VS_0UT, RT_OUT, VT_OUT, IC, 

ERR, TTPI, BRR_PRIME, TTPI_PRIME 
Outputs: RS_OUT, VSJOUT, TSJDUT, RT^OUT, VT_0UT, 

TT_OUT, IC, TTPI, ERR_PRIME, TTPI_PRIME, 

ALARM 

ERR_EL_PRIME = ERR_PRIME 


4,16.2 


The input and output parameters for the elevation angle search bask are given in 
tables 36 and 37. 


4 . 16.3 

Perform once on call. 

4.16.4 inifel.alajeLa.'y.Q.Q. 

None. , 

4.16.5 sjumlsiBga^alJjifc^ 
None. 
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4,17 PBECISIOW-REQUIRED VELOCITY TASK (PREVR) 

The precision-required velocity task computes the precision velocity-required to 
satisfy both terminal position and time of flight constraints (Lambert problem). 


4.17.1 fte-t£^iig4-fieguirement3 

The following steps are required to compute the velocity that satisfies the 
Lambert problem constraints. 

a. Set or initialize variables that are used in the iteration to find the 
required velocity: 

DEL_T_TRAM = T2_TIG - T1_TIG 

R_0FFSET = RS_T2TIG 

T_OFFSET = T2_T1G 

W = 0 

VG = 0 

VG_MAG = 0 

ALPHA = 2/|RS_T1TIG| - (VS^TITIG • VS_T1TIG)/EARTH_MU 
ORB_RATE = ALPHA (ALPHA EARTH„MU)'5 

S_R0TATE = 1 

UH_REF = UNIT (RS_T1TIG X VS_T1TIG) ORIGINAI< PAGE IS, 

- _ OE P.OOE QUAEITXi 

RS_REF = RS_T1T1G 

ACC = THRUST G/WS 

b. Perform the iteration to compute the required velocity. Continue until the 
miss distance between the Shuttle position vector at the terminal time is 
within a tolerance (jRJMlSS[ <. RJTOL), and a minimum number of iterations 
are achieved (N > N_M1N), or the alarm flag is set (ALARM >0). 

(1) Increase the iteration counter by one and set the initial position 
offset vector to the Shuttle position vector: 

N = N + 1 

fiS_IPO = RS_REF 

(2) Perform a logical test to determine if the transfer angle is near 180°. 
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(a) If the transfer angle is not near 180° (S^ROTATE ?^0), calculate 
the transfer plane vector and the transfer angle before and after 
the burn: 

UN = RS_1P0 X rL.OFFSET 
S_R0TATE = SIGff (UN*UN_REF) 

SBETA ,= S.ROTATE |UN | • 

IVI ■ • ' • 

CBETA - RS_IPO • R_0FFSET 

BBEF = PI + ARCTAN2 ( -SBETA, -CBETA) 

BAFT = BBEF - ORB_RATE VG_MAG/ACC 

(b) Perform a logical test to determine if the transfer angle (before 
and '‘'ter) the burn is not near 180°. 

(i) If the transfer angle is nob near 180° (BBEF < PI - CONE or 
BAFT > PI + CONE), calculate the transfer plane: 

i ■ 

UN = UN/SBETA 

(ii) If the transfer angle is near 180° (BBEF > PI - CONE and 
BAFT < PI + CONE), set the iteration counter to zero, set 
the transfer plane equal to the Shuttle orbital plane, set 
the projection flag to zero, and project the offset posi- 
tion vector into the transfer plane: 

N = G . . 

S_ROTATE =0 • 

UN ■ = UN_REF 

R_0FF3ET = R_0FFSET - (R_0FFSET • UN) UN 

(3) Calculate the required velocity vector, which with the position 
vector will pass through the desired target vector at the desired 
time. The caloulations for. the required velocity vector are in 
the Lambert conic velocity-required task (see. 4,20) with inputs 
of the initial position offset vector, the desired target offset 
vector, the transfer plane vector, and the transfer time. The outputs 
are the required velocity vector and an alarm or. error flag. 

Inputs/outputs .for .the Lambert conic-velocity-required task (LAMBERT) 
are: ^ ‘ 

Inputs: RS_IP0, R_0FPSET, UN, DEL_T_TRA'N- 

Outputs: VS_REQUIRED, ALARM 
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C4) Calculate the velocity- to-be-gained vector and magnitude: 

VG s VS_REQUIRED - VS XI TIG 
VGJ1AG = ]VG| 

(5) Advance the Shuttle state vector to the terminal point by a call to the 
state vector update task (sec. 4.21), with inputs of the state vector 
time, update option flag, terminal point time. The output is the state 
vector at terminal point time. 

S^OPTION - 1 

R_IN = RS_IP0 

V_IN = VS^REQUIRED 

T_IN = T1_TIG + BASEJ®T 

T_0UT = T2_TIG + BASE^MET 

Call UPDATVP; inputs; R_IN, VUN, T..1N, TjOUT, SjDPTION 
outputs : R_OUT , V_0UT 

RS_TERMINAL = r1.00T 
VS_TERMINAL = ?_0UT 

(6) Compute the miss-distance vector between the Shuttle position vector 
and the desired position vector at the terminal point: 

REMISS - R^S_TEHMINAL - RS_T2TIG 

(7) Perform a logic test to determine if the transfer angle is near 180°. 

If it is (S JOTATE - 0) , compute the miss as a projection into the ac- 
tual transfer plane: 

R_M1SS = REMISS - (R_MISS * UN) UN 

(8) Calculate the offset position vector that the required velocity calcu- 
lations are based on. Increment the iteration counter: 

R_0FFSET = R_0FFEST - REMISS 

(9) Perform a logic test to determine if the maximum number of iterations 
were exceeded. 

If N > NMAX, then ALARM = 6 

ORIGINAL PAGE IS 

m EODs auAxjxa 
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4 . 17.2 > • 

The input and output parameters for the precision-required velocity task are 
given in tables 36 and 39. 

4.17.5 

Perform once on call. 


4.17.4 init.iaUga. y. 9 Q 

None. 

4 . 17.5 Supplemental Information 
None . 


4.18 ELEVATION ANGLE COMPUTATION TASK (COMELE) 

The elevation angle computation task computes the elevation angle between one 
vehicle position vector and another vehicle position vector. The elevation is 
defined as the angle measured from the local horizontal pla.ne of the Shuttle 
to the line of sight of the target. 


4.18.1 Dgj t . ^t l.e.8 ,g £fl.uicgms.Qfc.?. 

The following steps are required to calculate the elevation angle between one 
vehicle position vector and another vehicle position vector. 

a. Calculate intermediate variables used in the elevation angle computation; 
A = ii^S_C0M • RS_C0M 

B = fiS_COM • HT_C0M 
C = RT_COM • RT_C0M 
D = RS_COM • VS_COM 
E i RT_C0M • VS_COM 

b. Calculate the elevation angle between two position vectors (RSjCOM AND 
RT_COM): 

If {A C - B^) < 0, then ELJING^COM = H + iSIGN (A~C)] n/2, otherwise 
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EL_MG_COM - PI + ARCTAN2 {A - B, [SIGH (B D - A E)](A C - b 2) 1/2) 
If ELJiNG_COM - 2 'PI, reset EL_ANG_COM = 0 


^• 19'2 

The input and output parameters for the elevation angle computation task are 
given in tables 40 and ^1. 

^*18*3 Pnooessing ReouirementS 
Perform once on call. 

None. 


4.18.5 

None. 


4.19 ELEVATION ANGLE ITERATION TASK ( ELITES ) 

The elevation angle iterator task computes the time of TPl and updates the Shut- 
tle and target to this time. 


4*19. 1 

The following steps are required in the computation and the advancement of the 
Shuttle and target to the time of the TPI maneuver. 

a. Calculate the new guess at the time of TPl. This is performed in the 

Newton-Raphson iteration task (Sec. 4,22), with inputs of iteration counter, 
current error in the elevation angle, current TPI time, previous error, and 
TPI time. The outputs are the new TPl time, new previous error and TPl 
time, and an error flag that is set if the maximum number of iterations is 
exceeded. 

X_DEP - ERR 

X_IND = TTPI 

X_DEP_PR1ME - £RR_PRIME 


OS' CitJOTCa 


54 


78FM1I3 


X_IND_PRIME s TTPI_PRIME 

Call ITERV; inputs: IC, XJDEP, X,IND, X_DEP_PRIME, X_IND_PRIME 

outputs; IC, X.IND, XJDEP^PRIME, X_IND_PRIME, SFAIL 


TTPI = X_IND 
ERR_PRIME = X_DEP_PRIME 
TTPI„PRIME 5 X_IND_PRIME 

b. Perform a logic test to determine if the maximum number of iterations has 
been exceeded. 

(1) If the iteration maximum has been exceeded (SFAIL d), set an 
ALARM flag and terminate the elevation angle iterator task: 

If SFAIL i 0, then ALARM s 7 

(2) If the maximum number of iterations has not been exceeded (SFAIL - 0,), 
perform a logic test to determine if the current TPI time is greater 
than some delta-t from the previous TPI time. If it is, set the cur- 
rent TPI time to the previous time plus the delta-t; 

If [TTPI - TTPI_PRIME| > DEL_TJ1AX, 

then TTPI = TTPI_PRIME + DEL_TJ!AX sign (TTPI - TTPI_PRIME) 

(3) Advance both Shuttle and target to the current TPI time. The state 
vector update task performs the advancement with two calls, one for the 
Shuttle and the other for the target. The inputs are position and 
velocity vectors and TPI time. The outputs are position and velocity 
vectors and time of TPI. 

Update Shuttle state: 

S_0PTI0N = 1 


R_IN s RS^OUT 


V_IN :: VSjOOT 

T„IW = TTPI_PRIME + BASEJffiT 
T_0UT a TTPI + BASEJIffiT 

Call UPDATVP; inputs: R_JN, V_IN, T_IN, T_0UT 

outputs: RjDUT, VjDUT 

flS OUT = R OUT 
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VSJDUT = V_OUT 
TSJOUT = T_OtJT 
Update target state: 

SJOPTION = 2 ' 

fl_IN = RT_OUT 
V_IN n VTJOUT 

Call UPDATVP} inputs: R_IN, ?_IN, T_IK, T_OUT 

outputs: 5 jDUT, VJDUT ’ ' 

RTJDUT = RJDUT 
VT_OUT = VJOUT 
TTJ3UT = T_OUT 

4.19.2 i n t ,enfaQg...-Rsqvi3..nsjas:nfea 

The Input and output parameters for the elevation angle iteration task are given 
in table 42 and 43* 

4.19.3 Processing__ReQuip_enienta 
Perform once oh call. 

4.19.4 
None. 

4.19.5 .^ap p JjaTBqqt^-. in PQxaiafelgJi, 

None. 

,4.20 LAMBERT GONIC-VELOCITY-REQUIRED TASK (LAMBERT) 

The Lambert conic-velocity-required task calculates the required orbital veloc- 
ity vector that satisfies the following Lambert problem: given an initial posi- 

tion vector, a terminal position vector, and a specified transfer time between 
the initial and final vector-, determine the initial velocity required to trans- 
fer from the initial vector to the final vector with the required transfer time, 

5t 
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assuming two-body conic orbital motion. The equations hold only for the ellip- 
tical case, and the task does not have multirevolution capability. This task is 
used both*in targeting and in the execution of a Lambert-guided maneuver. 


4.20,1 

The following steps are required to calculate the initial velocity vector to 
transfer from an initial position vector to a final position vector with a 
specified transfer time. 

a. The alarm flag is set to the off position. The alarm flag is used to indi- 
cate when problems occur from input or from calculations: 

ALARM s 0 

b. Calculate the magnitude of the initial vector and the final vector: 
io = RS_IP0 

R1 = rLoFFSET 
io_MAG - ISOj 
R1_MAG 5 |R1( 

G. Calculate the seraiperimeter of the transfer triangle to be used as a 
normalizing constant: 

R_PARAB0LA = (R0_MAG + R1_MAG + |R1 - R0|)/2 

d. Calculate the parabolic velocity at perigee for R_PARAB0LA for use as a 
normalizing factor. 

V_PARAB0LA - 2 EARTH_MU/R_PARABOLA 

e. Calculate the parameter Z, where Z = R0_MAG R1_JiAG - RO • R1. Z is equal to 
R0__MAG RIJMAGC 1-COSe) , where 6 is the transfer angle. Test to determine 
if 0 is close to 0 or 360®. If Z 1 EP_TRANSFER R0J4AG R1_MAG, set the 
alarm flag and exit; 

ALARM = 2 

f. Calculate the cotangent of 0/2 (also to be designated by the parameter Z). 
RO and R1 are assumed to be in the plane defined by UN; 

Z = (RO X R1) * uifl/Z 

g. Calculate the parameter VH: 

VH = yR0_MAG R 1 J4AG/ ( 1 + Z^) 
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h. Set the initial value on the counter to count the number of iterations; 

N = 0. 


i. Set the upper and lower limits of the Independent variable; 

U_MAX = 1 - DU/2 

U_MIM = -1.0 

DU is an I-load parameter to prevent the orbit from becoming close to 
parabolic , 

j. Calcuate the constant parameter » LAMBDA; 

LAMBDA = (VH/R_PARAB0LA) Z ' 

k. Calculate the first guess for the independent variable. This first guess 
assumes a circular orbit; 

U s LAMBDA/ Vi + LAMBDA^ 

l. Calculate the normalized transfer time; 

T_TILDA_DESIRED = {V_PARAB0LA/E_PARAB0LA) DEL^TJPRAN 

m. Determine a tranfer time that is slightly greater than the parabolic trans- 
fer time; 

T_MIN s (2/3) (1 - LAMBDA^) + (0.4) (1 - LAMBDA^) DU 

If the input t^’ansfer time is negative or is less than or equal to T MIN, 
set the alarm flag and exit; 

ALARM = 1 


n. The initialization procedure has been completed. The iteration steps to de 
termiae the value of U to yield the desired transfer time from Kepler's 
equation follows. This iteration continues until the time error is within 
a given tolerance or until the number of Iterations, N, is equal to the max 
imum number of iterations, NMAX. Set ALARM = 5 and exit if N = N_MAX, 

( 1 ) Increase the counter on the number of iterations by one ; 

N = N + 1 


(2) The following parameters are calculated to obtain the transfer time 
corresponding to the current value of U; 


W s VT - U2 
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Y = Vi - X2 
= W Y - U X 
G z U Y + W X 

(3) The current value of the transfer time is given by 
T_TILDA = [aRCTAN 2 (F, G) - (U W - X Y)j7w3 

The ARCTAN2 function should produce angles between 0 degree and 
2 pi radians. 

(4) Determine the slope of T_JFILDA with respect to the independent variable 
U for use with the Newton -Raphson iteration: 

S_T1LDA = (3 u T_TILDA - 2(1 - (U/Y ) LAMBDAS ) )/w2 

(5) Determine the error in the current value of T_TILDA and the desired 
value T_TILDA_DESIRED; 

T_TILDA_ERROR = T_TILDA_DESIRED - T_TILDA 

(6) Determine if the error in T_TILDA_DESIRED is small enough to consider 
the current value of U as the correct answer. If the absolute value of 
T_TILDA_ERROR is lens than T_TILDA_DES1RED times EPSJD, then the ■ 
Newton-Raphson iteration is considered converged, and the required ini- 
tial velocity can be determined in step o. Otherwise, continue 
calculations. 

(7) Calculate a change in the current value of U: 

U_STEP = T_TILDA_ERROR/S_TILDA 

If U_STEP is positive, then set U_MIN equal to U. Set the new value of 
U equal to U plus U^STEP. However, if the value of U is greater than 
UMAX, set U equal to (U_MIN + U_MAX)/2. 

If UJSTEP is negative, set UJMAX equal to the current value of U. Set 
the new value of U equal to U plus U_J3TEP. However, if the new value 
of U is less than UjyilN, set U. equal to (U_M1N + UJMAX)/2. 


0 . The required initial velocity can now be obtained by the following 
relationships: ■ 


VH = VH/RO_MAG 

VR z (R_PARABOLA/RO_MAG) LAMBDA - G 
COEF z V_PARABOLA/(Y - LAMBDA U) 


•OBlGINAfi ® 

OB book QOAMSS 
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VS_REQUIRED = (COEF/RO_MAG) (VH RO + VH (UN x RO)) 

mm 

where UN is a unit vector in the direction of the angular momentum vector. 


4.20.2 

The input and output parameters for the Lambert oonic-velooity-required task are 
given in tables 44 and 45. 


4.20,3 ■Pr.9.Q,q,9.^jjip:..i^qautein9n,t,g, 
Perform once on call. 


4.20.4 IiUJiUJLiagd^ 
None. 


4.20.5 


If the transfer angle is near 180°, the parameter LAMBDA will be near zero. 
When this occurs, raising LAMBDA to a power in the code may result in an 
underflow. This situation must be covered in the code. 


4.21 STATE VECTOR UPDATE TASK (UPDATVP) 

The state vector update task calls for the precision onorbit predictor to update 
a state vector to a time. 


4.21,1 

The following steps are required to update a state vector to a specific point of 
interest. 

a. Determine if the Shuttle state or the target state, is to be updated. 

(S_0PTI0N =1,2, reapectiv ly). Also set the onorbit predictor parameters: 
gravity model degree and order flag, drag model, vent model, altitude mode 
flag, and minimum integration step size. 

Set GMD_PRED = GMD_I 

GM0_PRED = GM0_I 

ATM = ATM_I 
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Set DMP = DMP_I (SJOPTION) 

•VMP = VMP_I CSJOPTION) 

PRED_ORB_MASS = PEED_ORB_MASS_I (SJOPTION) 

PRED_ORB_CD = PRED_ORB_CD_l (S_OPTION) 

PREDJ0RB_AREA = PRED_ORB_AREA_I (SJOPTION) 
b. Call the onorbit predictor to update the state vector to the final time. 
Call ONJORB^PRED; inputs*. GMD_PRED, GM0_J>RED, DMP, VMP, ATM, 

PREDJDR^BJIASS, PREDJORBJOD, PRED_ORB_AREA , 
R-IN, V_IN, T_IN, T_OUT 
outputs: 5_0UT, V_0UT 

4.21.2 inJ;^e.r.£a<?^.. 

The input and output parameters for the state vector update task are given in 
tables 46 and 47. 

4.21.3 ' 

Perform once per call. 


4.21.4 ijQiiiaUsatiaa 
None . 


. PSIGHSTAE page IS 
' QE E.OOR. 


4.21.5 Supplement al .. Information 
None . 


4.22 NEWTON-RAPHSON ITERATION TASK (ITERV) 

The Newton-Raphson task performs an iteration with a secant numerical derivative 
to drive the differences between two successive values of a dependent variable 
to zero. 
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^• 22.1 

The following are the steps required to drive the successive difference of the 
dependent variable to zero. 

a. Perform a logic test to determine if it is the first pass through the function, 

(1) If it is the first pass (IC = 0), set the delta independent variable to 
a constant first guess: 

DEL_X-IND = DELJU3UESS 

(2) If it is not the first pass (IG ?5 0), calculate the delta dependent 
variable from the current and previous values of the dependent variable. 

DEL_XJ3EP S XJ3EP - XJ)EP_PRIME 

Perform a logic test of DEL_XJDEP to see if it is lass than a small 
tolerance; 

If it is {DEL_X^T0L), then 
DELJCJ:ND = DELJCJ3UESS 

If DEL^XJJEP is not less than DEL_.X-.T0L, then 

SLOPE = DEL,-X^DEP 

(X_IND - 3U:ND_PRIME) 

DELJC_IND = X-DEP 
SLOPE 


b. Set the previous values of the dependent and independent variable to the 
current values. Calculate the new current values of the independent vari- 
able. Add one to the iteration counter, and set an iteration failure flag 
to zero : 

SFAIL = 0 


IC = IC + 1 
X_DEP_PRIME = X_DEP 
X_IND_PRIME = X-IND 


OmeiNAII PAGE IS? 

oepcndb; Qisraca 


X_IND = X_IND - DEL_X_IND 


c. Perform a logic test to determine if the maximum number of iterations has 
been exceeded. If the iteration exceeds the maximum (IC > ICMAX), set the 
failure flag; 

SFAIL = 1 
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4 . 22.2 ; i. 

The input -and output parameters for the Newton-Raphson iteration task are given 
in tables 48 and 49. 


4.22.3 Processing Reauirenients 
Perform once on call. 

4.22.4 
None . 

4.22.5 SuoDlemental Information 
None. 


4.23 ORBITER LVLH TRANSFORMATION TASK' (ORBLVJ^ 

The Orbiter LVLH transformation tasks determines the position and velocity of 
the target as seen from an Orbiter-centered LVLH frame starting with Orbiter 
and target M50 inertial vectors. 


4.23.1 Ds-fcailad- R^g uirgingntg 


The following steps are required to perform this task, 
a. Find the magnitude of the Shuttle inertial vector. 
RS_MAG = MAG (RS) 


b. Compute the transformation matrix from M50 inertial frame to the local ver- 
tical inertial Shuttle-centered rectangular coordinate frame: 


MAT_M50_LVIR = 


unit ((% X VS)X RS)T| 

- unit (is X VS)^ 
unit (RS)"^ 

Determine the orbital angular rate vector. 
VTAN = VS-UNIT(RS) (BS • VS)/RS_MAG 

0MEGA_LV_PR0X = (| VTAN | /RS_MAG) 


i-l) 
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d. Compute the relative M50 state of the target with respect to the Shuttle. 
isTJMSO = RT-RS 

VST_M50 = VT-VS 

e. Convert to a Shuttle-centered LV inertial rectangular frame. 

RST_LVIR s: [mATJM50J.VIr] RST_M50 

VST^LVIR = [mAT_M50_LVIr] VST_M50 

f. Convert to a Shuttle-centered LVLH frame. 

RSLV = RSTJLVIR 

VSLV s VST_LVIR - ( OMEGA J-V_PROX X RSTJLVIR). 


4.23.2 



The input and output parameters for the Orbiter LVLH transformation task are 
given in table 50 and 51. 



4 . 23.4 

None. 


4.23.5 



None. 



SYMBOL 


PRECISION 


1M_IND 

TBD 

T__CURRENT 

TBD 

BASE_MET 

TBD 

DELTA_V_LVLH_GUID 

TBD 

GUIDJ'LAG 

TBD 

DT_ST_TIHER 

TBD 

CRT_TiME 

TBD 

CRT_UPDWN 

TBD 

‘T_STATE 

TBD 

R AVGG 

TBD 


V_AVGQ 

RETARGET 

V_TARGET 

S_ROTATE_GaiD 

RJOEFSETJSUID 

f OFFSET QUID 


la 


TIGJ3UID_pAY 
TIG QUID HR 


TIG QUID MIN 


TBD 

TBD 

TBD 


TBD 

TBD 



TIG QUID SEC 


TBD 
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Time GMT/MET select indicator D 

Current time , F 

GMT/MET reference time F 

Delta- V vector of current maneuver FC3) 

Current maneuver guidance option flag D 

Time to be counted dovm F 

CRT timer start/stop discrete D 

CRT timer up/ down discrete D 

Time tag for M50 vectors F . . 

Orbiter position M50 vectors ^ F(3) 

Orbiter velocity M50 vectors F(3) 

Target position M50 vector F(3) 

Target velocity M50 vector FC3) 

Rotation flag for near 180° transfers D 

Offset position vector PCS) 

Time of offset position vector (MET) F 

r ; # 

I 

I 


Ignition time of current maneuver (MET) 

I 


sec 

sec 

ft/sec 

sec 

sec 

ft 

ft/sec 

ft 

ft/sec 

ft 

sec 

day 

nr 

min 


F 


sec 


SYMBOL 


PRECISIOM 


GMD_PHED 

TBD 

GHO^PRED 

TBD 

ATM 

TBD 

Df^P 

TBD 

VHP 

TBD 

PRED_ORB_MASS 

TBD 

PRED_OEB_CD 

TBD 

PRED_OHB_AREA 

TBD 

R_IN 

TBD 

V_IH 

TBD 

R_OUT 

TBD 

V_OUT 

TBD 

T_IW 

TBD 

T_0UT 

TBD 

ws’ 

TBD 



^ (r% 


TABLE 1 Concluded 


78FMAi:LT 


DEFINITION 

TYPE 

UNITS 

Gravity model degree flag 

D 

— 

Gravity model order flag 

D 

— 

Attitude mode flag 

D 

— 

Drag model flag 

D 

— 

Vent model flag 

D 

— 


F 

? 

Onorbit predictor drag parameters 

P 

V 


F 

ft^ 

Input inertial position vector to UPDATVP 

F(3) 

ft 

Input inertial velocity vector to UPDATVP 

F(3) 

ft/seo 

Output inertial position vector to UPDATVP 

- F(3) 

ft 

Output inertial velocity vector to UPDATVP 

F(3) 

ft/sec 

Time of the input state to UPDATVP (GMT) 

F 

sec 

Time of the output state to UPDATVP (GMT) 

F 

sec 

Orbiter mass for PREVR 

F 

lbs 



SYMBOL 


PRECISION 


PROX JT 1_STAR_STATUS 

TBD 

PR0X__T2_STAR_STATUS 

TBD 

PROX_PASTJ3TATOS 

TBD 

PROX_TGT_SET_NO 

TBD 

DISPJ'ROXj)! 

TBD 

DISP_EL_ANG 

TBD 

DISP_T1_X 

TBD 



DISP_T1JCD 

TBD 

DIS'pJrrUAY' 

TBD \ 

‘disVt^hr 

TBD 1 

DISP_TT_HBt ^ 

TBD 1 

Disp_Ti;;;_sEc 

TBD J 

DiSP_T2\i3Ay 

TBD j 

MSP_T2_HR 

TBD ? 

DISP_T2_MIH 

TBD 1 

DispjrarsEc 

TBii / 

.DISP_T2^XOPF 

TBD 1 

DISP_T2_^0FF 

TBD > 

DISP J?2_Z0FP 

TBD j 



TABLE 2.- PROX_DIP COMMON 


78FH43:LT 


DEFINITION 

TYPE 

UNITS 

T1 maneuver compute star flag 

D 

' 

T2 maneuver compute star flag 

D 

__ 

Maneuver past time status flag 

D 

— 

ILOAD set number selected for targeting 

I 

— 

Displayed delta-t between T1 and T2 

F 

min 

Displayed target elevation angle at T1 

F 

deg 

Orbiter- relative position at T1 

F(3) 

ft 

Orbiter relative velocity at T1 

F(3) 

ft/sec 


I 

day 


I 

hr 

T1 time . 




• I 

min 


F 

sec 


I 

day 

T2 time - ■ • -w ■'i ' ■ ' ■ 

I 

hr 


I 

min 


F 

sec 


F 

ft 

Orbiter desired relative position at T2 

F 

ft 


F 

ft 
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TABLE 2.- Concluded 


SYMBOL 

PRECISION DEFINITION 

TYPE 

UNITS 

DISP_DV 

TBD 

Maneuver LVLH velocity vector 

F(3) 

ft/ sec 

DISP_DV_MAG 

TBD 

Maneuver velocity magnitude 

F 

ft/sec 

PR0X_ITEM_21 to24jSTATUS 

TBD 

Items 21 through 24 data entry status flag 

D 

— 

PflOX_ITEM _1 ^STATUS 

TBD 

Item 1 data entry status flag 

D 


PR0X_ITEM_2to20 STATUS 

TBD 

Items 2 through 20 data entry status flag 

D 

— 

PROX_ITEM_25_STATUS 

TBD 

Item 25 data entry status flag 

D 


PR0X_ITEH_26_STATUS 

TBD 

Item 26 data entry status flag 

D 

— 

PHOX_ITEI)r27_STATUS 

TBD 

Item 27 data entry status flag 

D 

— 

PROX_ITEM 28_STATUS 

TBD 

Item 28 data entry status flag 

D 

— 

prox_l6adjflash 

TBD 

"LOAD" flash status flag 

D 

— 

PROX_BASE_DAY 

TBD 


■ I 

day 

PROX BASE HR 

TBD 


I 

hr 

PHOX_BASE_MIN 

TBD 

Targeting base time 

I 

min 

PHOX_BASE_SEC 

TBD 


P 

sec 

DISPJTMANjriME 

TBD 

Displayed maneuver time 

F 

sec 

MAN_TGT 

TBD 

Target set for which maneuver was computed 

I 

— 
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TABLE 3.- PROX_ILOAD_COHMOW 


SYMBOL PRECISION DEFINITION TYPE UNITS 


T1_ILOAD_ARRAY 

TBD 


T1 time for target sets (times are relative 
to prox ops base time.) 

F(40) 

min 

bT_ILOAD__AEHAY 

TBD 


Delta times from T1 maneuver to maneuver 

for targets sets 

F(40) 

min 

EL_ILOAD_ARRAY 

TBD 


Maneuver elevation angle 

F(40) 

rad 

XOFF_ILOAD_ARRAY 

' TBD 



F(40) 

ft 

YOFF_ILOAD_ARRAY 

TBD 


ILOAD LVLH offset position for target sets 

F(40} 

ft 

ZOFF_ILOAD_ARRAY 

TBD 



F(40) 

ft 

PROX_DT_MIH 

TBD 


Toleranoe on minimum time in the future to 
compute a prox^ ops maneuver solution 

F 

sec. 

PROX_DTMIN_LAMB 

TBD 


Tolerance on minimum time in the future 
to compute a Lambert maneuver solution 

F 

sec 

BASB_START_DAY 

TBD 



I 

day 

BASBJ3TART__HR 

SASEJST^T_M1N 

"tbd 

,TBD 


,, Ref ^enge, base time for T1_IL0AD_ARRAY 

I 

I 

hr 

EQin 

BASE_START_SEC 

TBD 



F 

sec 

NLAMB 

TBD 


Number of Lambert targeted target sets 

I 

— 

PI 

TBD 


Mathematical constant 

F 


EL jroL 

TBD 


Tolerance between computed and desired 
elevation angle 

F 

rad 

ELJJHjrOL 

TBD 


Elevation angle-differential altitude in- 
compatability, tolerance 

F 

■9 


TtiFMilS-.LT 


TABLE 3.- Continued 


SYtffiOL 


PRECISION 

DEFINITION 

T2PE 

UNITS 

R_TOL 


TBD 

Convereence tolerance in terminal point 
offset iteration 

F 

ft 

EARTH__MU 


TBD 

Earth gravitational constant 

F 

ft^/sec^ 

N_MAX 


TBD 

Maximum allowed number of iterations 

I 

— 

CONE 


TBD 

Angular tolerance used to determine 
if the transfer angle is near 180® 

F 

rad 

DEL_T_MAX 


TBD 

Maximum step size used during any 
given iteration 

I 

— 

DU 


TBD 

Small deviation to prevent orbit 
from being almost parabolic 

F 

— 

EPJTRANSFER 


TBD 

Parameter to test if transfer angle 
is close to 0° 

F 

7 

EPS_U 


TBD 

Parameter to test convergence of the 
Newton-Raphson iteration 

. F 

? 

HHIN 


TBD 

Minimum allowed number of iterations 

I 

— 

DEL_XJ3UESS 


TBD 

guess to be used in iterator if no 
prediction is possible 

F 

? 

IC JJAX 

(9 9 

TBD 

Maximum allowed number of iterations 

1 

— 

DEL_X_TOL 

tel g 

JtJ Q 
O H 
o 

TBD 

Tclerence of dependent variable to 
ensure that a slope exists 

F 

V 

GMD_I 

s p 

TBD 

Gravity model degree flag 

D 

— 

GM0_I 

p> > 

TBD 

Gravity model order flag 

D 


ATM_I 

PI 
S w 

TBD 

Attitude mode flag 

D 

— 

DMP_I 

tei CO 

TBD 

Drag model flag 

D(2) 

— 

VMP_I 


TBD 

Vent model flag 

D(2) 

— 
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TABLE 3*- Concluded 


SYMBOL 

PRECISION 

DEFINITION 

TYPE 

UNITS 

PRED_ORB_HflSS_l 

TBD 



F(2) 

? 

PRED_ORB_CD_I 

TBD 


Onorbit predictor drag parameters 

F(2J 

? 

PRED_ORB_AREA_I 

TBD 



F{2) 

ft^ 

THRUST 

TBD 


Thrust of the propulsion system for PREVR 

F 

lbs 

G 

TBD 


Gravitational constant for PREVR 

F 

ft/ sec^ 
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TABLE 4.- PROX VARIABLES COHHOM 


SYMBOL 


PRECISION DEFINITION 

TYPE 

UNITS 

T1_TIG 


TBD 

T1 maneuver time (MET) 

F 

sec 

T2^TT.G 


TBD 

T2 maneuver time (MET) 

F 

sec 

PROX_T_CDRRENT 


TBD 

Current MET time 

F 

sec 

PROX_BASEjriME 


TBD 

Prox ops base time 

F 

sec 

DAY 


TBD 


I 

day 

HR 


TBD 

Converted time for TIMECV 

I 

hr 

MIN 


TBD 


I 

min 

SEC 


TBD 


F 

sec 

COMP_PROX_DT 


TBD 

Delta-t in the computation- buffer 

F 

min 

C0MP__T2_xnFF 


> 1 

TBD 

' 

P 

ft 

C0MPJE2_YQFF 


TBD 

\ Computational desired position at T2 

. F 

ft 

C0HP_T2_Z0FF 


TBD 

j 

F 

ft 

TIHE_CONVERTJ'LAG 


TBD 

Time conversion flag 

D 

— 

TIME_SEC 


TBD 

Conversion time 

P 

sec 

D7_LVLH 


TBD 

Impulsive maneuver in LVLH reference frame 

F(3) 

ft/sec 


O '0 





TIME_PROX 

TBD 

Time tag for M50 state (assumed MET) 

F 

sec 


w Q 





X2 

81 

TBD 

Predicted Orbiter relative state position 

F(3) 

ft 

XD2 


TBD 

Predicted Orbiter relative state velocity 

F(3) 

ft/sec 


Q ‘xi 




OSB_OMEGA_DT 

h o 

TBD 

Use the wt calculation flag 

D 



q l?3 





USE_DISP_REL_STATE 

3 

TBD 

Use displayed relative state flag 

D 

— 

COHP_X 

TBD 

Computation relative position 

FC3) 

ft 

COMP_XD 


TBD 

Computation relative velocity 

F(3) 

ft/sec 


SYMBOL 


PRECISION 


DTI ME 

TBD 

OMEG!A_PROX 

TBD 

RS_M50_PR0X 

733D 

RT_M50_PROX 

TBD 

VS_M50_PROX 

TBD 

VT_reO_PROX 

TBD 

X 

TBD 

XD 

TBD 


EL_ANG 


TBD 

S_ROTATE 


TBD 

R_OFFSET 


TBD 

T_OFFSErr 


TBD 

INER_TO_LVC 


TBD 



R„HEL 


TBD 




V_REL 


TBD 

DV 

si 

TBD 

DT_OFFTGT 

TBD 


cS >. 


X_OFFTGT 

^ Q 

TBD 


£ ^ 


ro_OFFTGT 


TBD 

X2_OFFTGT 


TBD 

R_S_INER 


TBD 


i 


TBEMilS 


TABLE i}.- Continued 

DEFINITION TYPE UNITS 



Time interval for prediction computation 

F 

sec 

V 

Orbital angular rate of target 

F 

rad /sec 

if 

Prox ops Orbiter M50 position vector 

F(3) 

ft 


Prox ops target M50 position vector 

FC3) 

ft 

i ■ 

i- 

1 

Prox ops Orbiter H50 velocity vector 

F(3) 

ft/ see 

Prox ops target M50 velocity vector 

FC3) 

ft/sec 


Input relative position for the relative 
predict task 

F(3) 

ft 

r 
1 ■ 

i 

Input relative velocity for the relative 
predict task 

F(3) 

ft /sec 


Desired elevation angle at TPI 

F 

rad 


Rotation flag for near 180° transfers 

D 

— 


Offset position vector 

F(3) 

ft 


Time of offset position vector CHET} 

F 

sec 


Inertial to curvilinear conversion flag 

D 

— 


LVLK curvilinear position vector from REL_COJiP 

F(3) 

ft 

t 

LVLH curvilinear velocity vector from REL_COI'JP 

F(3) 

ft/sec 

- i 

Delta-v vector from OPFSET_TGT 

F(3) 

ft/sec 

i 

1 

}'• 

Transfer time for OFFSET_TGT 

F 

sec 

i 

Ti relative position vector for OFFSET TGT 

F(3) 

ft 

t 

i' 

T1 relative velocity vector for OFFSET_TGT 

F(3) 

ft/sec 


T2 relative position vector for OFFSET TGT 

F(3) 

ft 

5 , 

Input Shuttle inertial position for HEL__COMP 

F(3) 

Ft 

■[ 

■;^l. 


,'i 
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TABLE 4.- Coneluded 


SYMBOL 

PRECISION 

DEFINITION 

TYPE 

UNITS 

V_S_INER 

TBD 

Input Shuttle inertial velocity for REL_CQMP 

F(3) 

ft/ sec 

Rjr_INER 

TBD 

Input target inertial position for HEC_COHP 

P(3) 

ft 

V_/_IKER 

TBD 

Input target inertial velocity for REL_C0I’1P 

F(3) 

ft/ sec 


TBD 

Time of the computed maneuver (MET) 

F 

aec 



! 
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TABLE 5.- PROX LAIWAR COMMON 


SYMBOL 

PRECISION 


DEFINITION 

TYPE 

UNITS 

RS T1TIG 

TBD 


Inertial position vector of Shuttle at 

F(3) 

ft 




TIjriG for PREVR 



VS T1TIG 

TBD 


Inertial velocity vector .of Shuttle at 

F(3) 

ft/seo 




TIjriG for PREVR 



RS T2TIG 

TBD 


Inertial position vector of Shuttle at 

F(3) 

ft 




T2_TIG for. PREVR 



S_0PTI0M 

TBD 


Spacecraft flag for UPDATVP 

D 

— 

TTPI 

TBD 


Predicted time of TPI (MET) 

F 

sec 

ALARM 

TBD 


Alarm flag to show error 

I 

— 

RS OUT 

TBD 

o o 

Shuttle position vector 

F(3) 

ft . 

VS OUT 

TBD 

^ g 

Q 

Shuttle velocity vector 

F(3) 

f t/sec 







RT_OUT - 

TBD 

g 1 

Target position vector 

F(3). 

ft 

VT_OUT 

TBD 

■S 

S H 

Target velocity vector 

. ■ r ■ . 

F(3) 

ft/sec 

TS OUT 

TBD 


Time of the' Shuttle position vector (GMT) 

F 

sec 

TT_0UT 

TBD 

^ c^j 

Time of the target position vector (GMT) 

F 

sec 

VSJIEQUIRED 

TBD 

T 

Velocity required at the maneuver time 

F(3) 

ft/sec 

RS__IPO 

TBD 


Initial position offset of Shuttle from PREVR 

P(3) 

ft 

RS_C0M 

TBD 


Shuttle inertial position for COMELE 

■ F(3) 

ft 

VS_C0M 

TBD 


Shuttle inertial, velocity for COMELE 

F(3) 

ft 

RT_COM 

TBD 


Target inertial position for COMELE 

F(3) 

ft 


SYMBOL 


PRECISION 

EL_ANG_COM 


TBD 

UM 


TBD 

DELjrjTHAN 


TBD 

IC 

- 

TBD 

X_DEP 


TBD 

X_IND 


TBD 

XJDEP_PHIME 


TBD 

X_IND_PHIME 


TBD 

SPAIL 


TBD 

ERB 


TBD 

ERRJ>HIMB 


TBD 

TTPI_PBIME 

o o 

TBD 


s> g 


fl 

w o 


8i 

TBD 

RT ■ 


TBD 

VT 


TBD 


C o 

Is 

g i?a 

TBD 

VS 



TBD 

VSLV 


TBD 





ft 
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TABLE 5.- Concluded 


DEFINITION 

TYPE 

UNITS 

Computed elevation angle from COMELE 

F 

rad 

Unit normal along the Shuttle angular 
momentum vector 

PCS) 

— 

Transfer time from PREVR 

F 

sec 

Iteration counter to ITERV 

I 

— 

Dependent variable to ITERV 

F 

— 

Independent variable to ITERV 

F 


Previous value of the dependent 
variable to ITERV 

F 

— 

Previous value of the independent 
variable to ’ITERV 

F 

— 

Flag set if maximum number of iterations 
have occurred 

I 

— 

Dependent variable in search for 
elevation -angle 

F 

— 

Previous value of the dependent variable 
in search for elevation angle 

F 

— 

Previous value of the independent variable 
in search for elevation angle (MET) 

F 

sec 

Iteration counter from ELITER 

I 

— 

Input inertial position of target to ORBLV 

PCS) 

ft 

Input inertial velocity of target to ORBLV 

F(S) 

ft/sec 

Input inertial position of Shuttle to ORBLV 

F(3) 

ft. 

Input inertial velocity of Shuttle to ORBLV 

FC3) 

ft/sec 

Shuttle-centered LVLH relative velocity of 
target 

F(3) 

ft/ sec 
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TABLE 6.- INPUT PARAMETERS FOR THE PROX STAT MODULE 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

TM_IND 

TBD 

Time GMT/MET select indicator 


D 


T^CUHRENT 

TBD 

Current time ^ 

FCOS 

F 

sec 

BASE_MET 

TBD 

GMT/MET reference time j 


F 

sec 

T_MAN 

TBD 

Time of the computed 
maneuver (MET) 

PROX TGT SUP 
PROX_rCT_SUP_LAMB 

P 

sec 

PROX_SASE_TIME 

TBD 

Prox ops base time 

PROX EXEC 
PROX I NIT 
PROX TGT SUP LAMB 

F 

sec 
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TABLE 7*- OUTPUT PARAMETERS FOR THE PROX STAT MODULE 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

PROX_PAST_STATUS 


TBD 

Maneuver past time status 
flag 

PROX TRANS 
PROXJSTIME 

D 

— 

PnOX_T_CURRENT 


TBD 

Current MET time 

PROX EXEC 

prox“tgt sup 

PROX TOT SOP LAMB 

F 

sec 













t 
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TABLE 8.- INPUT PARAMETERS FOR THE PflOX INIT MODULE 


SYMBOL 

PRECISION 

DEFINITION 


SOURCE 

TYPE 

UNITS 

PHOX TOT SET HO 

TBD 

ILOAD set number selected 

ORBIT TGT DIP (6.U) 

I 

_ _ 



for targeting 


PROX TGT SEL 



DISP PROX DT 

TBD 

Displayed delta-t between 

PROX DISP LOAD 

F 

min 



T1 and T2 


ORBlf_TGT__DIP (6,14) 



DISP T1 X 

TBD 

Orb iter relative position 

PROX TGT SEL 

F(3J 

ft 



at TT 


PROX TGT SUP 
PROX~TGTJSUP_LAMB 



DISP_T1_m 

TBD 

Orbiter relative velocity 
at T1 

ORBIT_TGT__DIP (6.14) 

F(3J 

ft/sec 

DISP_T1_DAY 

TBD 

T1 time 


PROX_EXEC 

I 

day 

DI3P_T1_Hfl 

TBD 

T1 time 


PROX_TGT_SEL 

I 

hr 

DISP_T'iJ-IIIJ 

TBD 

T 1 time I 



PROX_DISP_LOAD 

I 

min 

DISP_T1_SEC 

TBD 

1 

T1 time 


ORBIT_TGT_DIP (6.14) 

F 

sec 

DISP_T2_DAY 

TBD 

T2 time t 

1 


I 

day 

DISP T2 HR 

TBD 

T2 time 



I 

hr 





PROX, TGT SEL 



DISP T2 HUP 

TBD 

T2 time 

' 

PROX DISP LOAD 

I 

min 





ORBIT TGT DIP (6,14) 



DISP_T2jS’eC 

TBD 

T2 time ' i 



F 

sec 

DISP T2 XOPF 

TBD 

Orbiter desired relative' 



F 

ft 



position at T2 





DISP 12 YOFF 

TBD 

Orbiter desired relative 


f 

F 

ft 



position at T2 


PROX TGT SEL 
ORBIT TGT DIP (6.14) 



DISP_T2_Z0FF 

TBD 

Orbiter desired- relative 
position at T2 ' 



F 

ft , 

DISP EL A«G 

TBD 

Displayed target elevation 


F 

deg 



angle at T1 

j 
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TABLE 8.- Concluded 


SYMBOL 

PHECISIOH 

DEFINITION 


SOURCE 

TYPE 


UNITS 

PRi)X_ITEM_2 1T02l|_STATUS 

IBD 

Items 21 through EM data 
entry status flag 

PROX EXEC 

ORBIT_TGT_DIP (6,14) 

D 


— 

PRDX_ITEM_2T020_STATUS 

TBD 

Itenis 2 through 20 data | 
entry status flag 1 


D 



PROX_BASE_DAY 

TBD 

Targeting ‘case time 



I 


day 

PROX_BASE_HR 

TBD 

Targeting base time 


PROX_TGT_SUP_LAHB 

I 


hr 

PEOX_BASE_HIN 

TBD 

Targeting base time 


ORBIT_TGT_DIP (6.14} 

I 


min 

PROX_BASE_SEC 

TBD 

Targeting base time 



F 


sec 

PHdX_BASE_TII-IE 

TBD 

% 

Prox ops base time ) . 

PROX EXEC 
PROX"TGT_SUP_LAt-IB 

F 


sec 

TIME^SEC 

TBD 

Conversion time 

; 

TIHE_CONVRT 

F 


sec 

PI 

TBD 

Mathematical constant 


ILOAD 

F 


* 
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TABLE 9.- OUTPUT PARAMETERS FOR THE PHOX INIT MODULE 


SYI4BOL 

PRECISION 

DEFINITION 


DESTINATION 

TYPE 

UNITS 





TELEV 



T1_ILOAD_ARRA7 

T8D 

T1 time for target sets 


PROX TGT SEL 

F(i(0) 

min 



(times are relative to 

. 

PROX TGT SUP LAMB 





prox ops base time) 


ILOAD 



el_iload_array 

TBD 

Maneuver elevation angle 


PROX TGT SEL 

P(J|0J 

rad 





ILOAD 



DT_ILOAD_ARRAY 

TBD 

Delta-t's from T1 maneuver 

1 


F(40) 

min 



to T2 maneuver for target sets 




XOFF ILOAD ARRAY 

TBD 

ILOAD LVLH offset position 



F(40) 

ft 



for target sets 


PROX TGT SEL 







[omega DT COMP 



YDFFjILOAD ARRAY 

TBD 

ILOAD LVLH offset position 


ILOAD 

F(40) 

ft 



for target sets 





ZOFF_ILOAD_ARHAY 

TBD 

ILOAD LVLH offset jjosition 



F(40) 

ft 



for target sets 








r 

PROX TGT SUP 



T1_TIG 

TBD 

T1 maneuver time (MET) 


prox'^tgt sup lamb 

F 

see 





PROX DISP LOAD 



T2JTIG 

TBD 

T2 maneuver time (MET) 


DT COMP 

P 

see 





PREVR 



PROX_BASE_TIME 

TBD 

Prox Ops base time 


PROX STAT 

‘V* 

F 

sec 

DAY 

TBD 

Converted time for TIMECV 



I 

day 

HR 

TBD 

Converted time for TIMECV 



I 

nr 



' 


TIME CONVRT 



MB! 

TBD 

Converted time for TItiECV 



I 

ram 

SEC 

TBD 

Converted time for TIMECV 



F 

sec 
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TABLE 9-“ Concluded 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 




PROX TGT SUP 

* 


COMP_PHOX_DT 

TBD 

Deiba-t in the computation PROX TGT SUP LAMB 

F 

min 



buffer 

. PROX DISP LOAD 






DTJCOMP 



C0MP_T2_X0FF 

TBD 

Computational desired 
position at TH 

PROX TGT SUP 

F 

ft 

C0MPJT2 YOFF 

TBD 

Computational desired 

PROX TGT SUP LAMB 

F 

ft 



position at T2 

QMEGA_DT_COMP 



C0MP_T2_Z0FF 

TBD 

Computational desired 
position at T2 


F 

ft 

TIHE_CONVERT_FLAG 

TBD 

Time conversion flag 

TIHE^CONyRT 

D 

— 




PROX TGT SUP 



TIME PROX 

TBD 

Time tag for M50 state 

PROX TGT SUP LAMB 

F 

sec 



(assumed MET) 

TELEV 



EL MG 

TBD 

Desired elevation angle 

PROX TGT SUP LAMB 

F 

rad 



at TPI 

TELB7 






PROX TGT SUP 



COMPjc 

TBD 

Computation relative position PROX TGT SUP LAMB 

F(3) 

ft 




OMEGA J)T_COHP 



COMP XD ^ 

Pi a 

TBD 

Computation relative 

PROX TGT SUP 

F(3) 

ft/ sec 


velocity 

PROXjrGTJSUP_LAHB 





— 

— 



*- - 

_ 
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TABLE 10.- INPUT PARAMETERS FOR THE PROX DISP LOAD MODULE 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

T_MAN 


TBD 

Ti.Tie of the computed 

PROX TGT SUP 

F 

sec 




maneuver (MET) 

prox_tgt~sup_damb 



PROX_TGT_SET_MO 


TBD 

ILOAD set number selected 

■ 0RBIT_TGT_DIP (6.14) 

I 






for targeting 








PROX EXEC 
prox“tgt SEL 



T1_TIG 


TBD 

T1 maneuver time (MET) 

PROX INIT 

F 

sec 





PROXJTGT_SUP 







PROX_TGT_SUP_LAMB 







PROX EXEC 
PROX~INIT 



T2_TIG 


TBD 

T2 maneuver time (MET) , 

PROX TGT SUP 

F 

sec 





PROX~TGT SUP LAMB 


> 





DT_COMP “ 



DAY 


TBD 

Converted time 


I 

day 

HR ■ 


TBD 

Converted time 

"time_convrt 

I 

hr 

MIN ' 


TBD 

Converted time 


I 

min 

SEC ' ■ 


TBD 

Converted time 


F 

sec 

DV_LVLH 


TBD 

Inpulsive maneuver in LVLH 

PROX TGT SUP 

F(3) 

ft/sec 




reference frame 

PhOX'TGT^UP LAMB 
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TABLE 11,- OUTPUT PARAMETERS FOR THE PROX DISP LOAD MODULE 


SYMBOL 


PRECIS UK 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

DISP_PROX_DT 


TBD 

Displayed delta-t 

1 

F 

min 




between T1 and T2 

1 

1 



DISP_T1_DAY 


TBD 

Displayed T1 time 


I 

day 

DISPjn_HR 


TBD 

Displayed T1 time 


I 

nr 

DISP_T1_MIN 


TBD 

Displayed T1 time 


I 

min 

DISP__T1_SEC 


TBD 

Displayed T1 time 


F 

sec 

DISP_T2_DAY 


TBD 

Displayed T2 time 


I 

day 

DX5P_T2_HR 


TBD 

Displayed T2 time 

1 

I 

hr 





) ORBIT_TGT_DIP (6.1 it) 



DISP_T2_MIN 


TBD 

Displayed T2 time 


I 

rain 

DISP_T2_SEC 


TBD 

Displayed T2 time 


F 

sec 

DISP_DV 


TBD 

Maneuver LVLH velocity 


F(3) 

ft/sec 




vector 




DISP_DVJ5AG 


TBD 

Maneuver velocity 


F 

ft/see 




magnitude 




DISPJMANjriME 


TBD 

Maneuver time (MET) ^ 


F 

sec 

DISP_TMAN_DAY 

O Q 

TBD 

Displayed maneuver time 

\ 

I 

day 





i 



DISP_TMAN__HH 

fss 

TBD 

Displayed maneuver time 

f 

I 

hr 

DISP_TMM_MIN 

ii 

TBD 

Displayed maneuver time 

> PROX_TRAKS 

I 

min 

DI3P_TMAN_SEC 

Is 

TBD 

Displayed maneuver time 


F 

sec 

TIME_CONVERT_FLAG 


TBD 

Time conversion flag 

( TIME CONVRT 

I 

““ 

TIME_SEC 

3 Q 

pD 

Converted time 

j 

F 

sec 
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TABLE 12 

INPUT PARAMETERS FOR THE 

PROX_STIME MODULE 



SYMBOL 

PRECISIOH 

DEFINITION 

SOURCE 

TYPE 

UNITS 

TM^IND 

TBD 

Time GMT/MET select 
indicator 

FCOS 

D 

— 

BASE_HET 

TBD 

GMT/HET reference time 

■ FCOS 

F 

sec 

T_MAN 

TBD 

Time of the competed 
maneuver (MET) 

PROX TGT SUP 
PRO X_TGT“SUP _LAMB 

F 

sec 

PROX_PAST_STATQS 

TBD 

Maneui/er past time status 
flag 

PROX_STAT 

D 

— 
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TABLE 13 .- OUTPUT PARAMETERS FOR THE PROX^STIME MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

DT_ST_TIMER 

TBD 

Time to be counted down 


F 

sec 

CRT_TiME 

TBD 

CRT timer start/stop 
discrete | 

• ORBIT_TGT_DIP (6. 1^0 

D 

“ 

CRT__UPDWN 

TBD 

CRT timer up/ down discrete \ 


D 

— 


CO 



A 



\j ■ 


78FM43:I.T 


TABLE 14.- INPUT PARAMETERS FOR THE PROX TRANS MODULE 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

GUID_FLAG 

TBD 


Current maneuver guidance 

PROX TGT SOP 

D 





option flag 

PROX JTGT_SUP _LAMB 



PROX_PAST_STATUS 

TBD 


Maneuver past time status 

PROX_STAT 

D 

— 




flag 




DV_LVLH 

TBD 


Impulsive maneuver in H-H 

PROX TGT SUP 

F(3) 

ft/sec 




reference frame 

prox2tgt_sup_lamb 



S_ROTATE 

TBD 


Rotation flag for near l80° 


D 

— — 




transfers 



1 







i 

RJDFFSET 

TBD 


Offset position vector 

PREVR 

F(3) 

'■ ft 

T_OFFSET 

TBD 


Time of offset position 


F 

sec 




vector (MET) 




DISP_TMAN_DAY 

TBD 




I 

day 

DISP_TMAN_HR 

TBD 




I 

hr 

i 



'Maneuver time for display 

PROX_DISP_LOAD 



DISP THAN. MIN 

TBD 




I 

min 
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TABLE 15.- OUTPUT PARAMETERS FOR THE 

PflOX_TRANS MODULE 



Syi-BOL 

PRECISION DEFINITION 

DESTINATION 

TYPE 

UNITS 

DELTA_V_LVLH_GUID 

TBD 

Delta-v vector of current 
maneuver 

ORBIT_MHVR_DISP (6,35) 

F(3) 

f b/sec 

S ROTATE QUID 

TBD 

Rotation flag for near-l80° 


D 

_ » 



transfers 




R_OFFSET_GUID 

TBD 

01 fret position vector 

. ORBIT _MNVR_DIP (4.158) 

F(3) 

ft 

T OFFSET QUID 

TBD 

Time of offset position 


F 

sec 



vector (MET) 




TIG_GUID_DAY 

TBD 



I 

day 

TIG GUID HR 

TBD 



I 

nr 



- Ignition time of current 

ORBIT MNVR DISP (6.35) 



TIG_GUID_MIN 

TBD ' 

maneuver 


I 

min 

TIG QUID SEC 

TBD 



F 

sec 
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TABLE 16.- INPUT PARAMETERS FOR THE PROX EXEC MODULE 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 


TYPE 

UNITS 

BASE_MET 

TBD 

GMT/MET reference time 

FCOS 


F 

sec 

T_STATE 

TBD 

Time tag for M50 vectors 

ON_ORBJJPP 

(4.22) 

F 

sec 

R_AVGG 

TBD 

Orbiter position M50 vectors 0N_0RB__UPP 

(4.22) 

F(3) 

ft 

VJIVGG 

TBD 

Orbiter veloctiy M50 vectors ON ORB_UPP 

(4.22) 

F(3) 

ft/sec 

R_TAHGET 

TBD 

Target position M50 vectors 

0N_0RB_UPP 

(4.22) 

F(3) 

ft 

VJTAHGET 

TBD 

Target velocity M50 vectors 

0N_0RB_UPP 

(4.22) 

F(3) 

ft/sec 

PROX_TGT_SET_NO 

TBD 

ILOAD set number selected 
for trajectory 

0RBIT_TGT_1 

DIP (6.14) 

I 

— 

PR0X_ITEM_2 1T024_STATUS 
PRO X_ITEM_2T020_STATUS 

TBD 

TBD 

Items 21 through 24 data 
entry status flag 

Items 2 through 20 data 
entry status flag 

PR0X_INIT 

ORBIT_TGT_DIP (6.14) 
/ 

D 

D 

— 

PR0X_ITEM_1_STATUS 

TBD 

Item 1 data entry status 
flag 



D 

— 

PR0X_ITEM_25_STATUS 

TBD 

Item 25 data entry status 
flag 



D 

— 

PROX_lir:M_26_STATUS 

TBD 

Item 26 data entry status 
flag-.. 

i ORBIT_TGT_DIP (6.14) 

D 

— 

PROX_ITEM_27_STATUS 

TBD 

Item 27 data entry status 
flag 



D 

— 

PROX_ITEM_28_STATUS 

TBD 

Item 28 data entry status 
flag ^ 



D 

— 
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table 16,- Concluded 


SYMBOL 

PRECISION 


DEFINITION 

SOURCE 


TYPE 

UNITS 

PROX_FiRST _PASS_STATUS 

TBD 


Orbit tgt exec first pass 
status flag 



D 

— 

BASE_START_DAY 

TBD 


Referenced base time for 



I 

day 




T1_IL0AD_ARRAY 





BASE_START_HR 

TBD 


Referenced base time for 

ILOAD 


I 

nr 




T1_ILOAD_ARRAY 





BASB_START_MIH 

TBD 


Referenced base time for 



I 

min 




T1_IL0AD_AHRAY 





BASE _START_SEC 

TBD 


Referenced base time for 



F 

sec 




T1_ILOAD_ARRAY 





NLAMB 

TBD 


Number of Lambert targeted 
target sets 



I 

— 

PROX_T_CURRENT 

TBD 


Current MET time 

PR0X_STAT 


F 

sec 

DAY . 

TBD 


Converted time for TIMECV 



I 

day 

HR 

TBD 


Converted time for TIMECV 

TIME_CONVHT 


I 

tir 

MIN 

TBD 


Converted time for TIMECV 



I 

min 

SEC 

TBD 


Converted time for TIMECV 



F 

sec 

TIME SEC 

TBD 


Conversion time 

TIME COWVRT 


F 

sec 
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TABLE 17.- OUTPUT PARAMETERS FOR THE PflOX EXEC MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

PROX_T i _STAR_STATUS 

TBD 

' 

T1 maneuver compute star 

PROX TGT SUP 

D 




flag 

PROX TQT^SUP LAMB 
ORBlf_TGT_DIP C6.11I) 



PROX_T2_STAR _STATUS 

TBD 

T2 maneuver compute star 
flag 


D 


DISP_T1 _DAY 

TBD 

T 1 time | 


I 

day 

DISP_T1_HR 

TBD 

T1 time 

PR0X_INIT 

I 

hr 

DISP_T1_MIN 

TBD 

T1 time 

. 

ORBIT_TGT_DIP (6.1JJ) 

I 

min 

DISP_T1_SEC 

TBD 

■T1 time i 


F 

sec 

PROX_lfEH_2 1 T02i(_STATUS 

TBD 

Items 21 through 2^ data 


D 





entry status flag 

PROX INIT 

' 



PROX__ITEM 2T020_STATUS 

TBD 

Items 2 through 20 data j 
entry status flag 1 

D 

— 


prox_l6ad_flash 

TBD 

"LOAD" flash status flag 

ORBir_TGT_DIP {o.lhj 

D 


PROX_FiRST_PASS_STATUS 

TBD 

Orbit tgt exec first pass 

ORBIT_TGT_DIP (6.1A) 

D 




status flag 
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TABLE 17.- Concluded 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 



' 

PROX TGT SUP 



T1_TIG 

TBD 

Tl maneuver time (MET) 

PROX TGT SUP LAMB 

F 

sec 




PROX DISP LOAD 



T2_TIG 

TBD 

T2 maneuver time (MET) 

DT COMP 
PREVR 

F 

sec 

PROX BASE TIME 

TBD 

Prox ops base time 

PROX STAT 

F 

sec 




PROX_INIT 



DAY 

TBD 

Converted tima for TIMECV 


I 

day 

HR 

TBD 

Converted time for TIMECV 


I 

nr 

MIN 

TBD 

Converted time for TTHECV 

TIME CONVRT 

I 

min 

SEC 

TBD 

Converted time for TIMECV 


F 

sec 

TIME_CONVERT_FLAG 

TBD 

Time conversion flag 


D 

— 

TIME_SEC 

TBD 

Conversion time 

f PROX TGT SUP 

F 

see 

HME PROX 

TBD 

Time bag for H50 state 

{ PROX TGT SUP LAMB 

F 

sec 



{assumed I4ET) 

t TELEV 



USE DISP HEL STATE 

TBD 

Use displayed relative 

PROX TGT SUP 

D 




state flag 

PROX JTGT_SUP _LAtffl 






OFFSET TGT 



OMEGA PROX 

TBD 

Orbital angular rate of 

HEL PRED 

F 

rad/sec 



target 

REL COMP 






OMEGA_DT_COHP 



RS__M50_PROX 

TBD 

Prox ops Orbiter M50 
position vector 


FC3) 

ft 

VS_M50_PR0X 

TBD 

Prox ops Orbiter M50 
velocity vector 

PROX TGT SUP 

FC3J 

ft/sec 




PROX TGT SUP LAMB 



RT_H50_PR0X 

TBD 

Prox ops target M50 
position vector 

TELEV 

FC3) 

ft 

VT_M50_PROX 

TBD 

Prox ops target H50 
velocity vector 


F(3J 

ft/sec 
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TABLE 18.- INPUT PARAMETERS FOR THE PROX TGT SEL MODULE 


SYMBOL 



PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

PROX_TGT_SET_NO 



TBD 

ILOAD set number selected 

"1 

ORBIT_TGT_DIP C6.1A) 

I 

„ 





for targeting 




T1_IL0AD_ARRAY 



TBD 

T1 time for target sets 


F(A0) 

min 

DT_ILOAD_ARRAY 



TBD 

Delta-t from T1 maneuver 


FC^IO) 

min 





to T2 maneuver for target sets 




EL_ILOAD_ARRAY 



TBD 

Maneuver elevation angle 

iPROX INIT 

F(i10> 

rad 






/ILOAD 



XOFF_ILOAD_ARRAY 



TBD 

ILOAD LVLH offset position 


FCAO) 

ft 





for target sets 




YOFF_ILOAD_ARRAY 



TBD 

ILOAD LVLH offset position j 


FC^IO) 

ft 





for target sets 




ZOFF_ILOAD_ARRAY 



TBD 

ILOAD LVLH offset position 


F{ilO) 

ft 





for target sets 

J 




DAY 



TBD 

• 

Converted time for TIMECV 


I 

day 

HR - 



TBD 

Converted time for TIMECV 


I 

.nr 






■ TIME_CONVRT 



MIN 



TBD 

Converted time for TIMECV 


I 

min 

SEC 



TBD 

Converted time for TIMECV 


F 

sec 

PI 



TBD 

Mathematical constant 

ILOAD 

F 

_ _ 
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TABLE 19.- OUTPUT PARAMETERS FOR THE PROX TGT SEL MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

DISP PROX DT 

TBD 

Displayed delta-t between 


F 

min 



T1 and T2 




DISP T1 X 

TBD 

Orbiter* relative position 


F(3) 

ft 



at T1 




DISP T1 XD 

TBD 

Orbiter relative velocity 


F(3) 

f t/se( 



at T1 




DISP_T1J)AY 

TBD 

T1 time 


I 

day 

DISP_T1_HE 

TBD 

fl time 


I 

nr 

DISP_T1_MIN 

TBD 

T1 time 


I 

min 

DISP_T1_SEG 

TBD 

T1 time 


F 

sec 

DISP T2 DAY 

TBD 

T2 time 

, PROX INIT 

1 

day 

” 



f ORBIT JTGTJIIP (6.14) 



DISP_T2_HR 

TBD 

T2 time 


I 

nr 

DISP_T2_MIN 

TBD 

T2 time 


I 

min 

DISP_T2_SEC 

TBD 

T2 time 


F 

sec 

DISP T2 XOFF 

TBD 

Orbiter desired relative 


F 

ft 



position at T2 




DISP T2 YOFF 

TBD 

Orbiter desired relative 


F 

ft 



position at T2 




DISP T2 ZOFF 

TBD 

Orbiter desired relative 


F 

ft 



position at T2 




DISP EL ANG 

TBD 

Displayed target elevation 






angle at T1 


F 

deg 











PROX TGT SUP 






PROX TGT SUP LAMB 



T1 TIG 

TBD 

T1 maneuver time (MET) 

PROX DISP LOAD 

F 

sec 




DT COMP 






PREVR 

, 






* 



t 
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TABLE 19 .- Concluded 


SYMBOL 


PRECISIOH 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

COMPJ>ROX_DT - 


TBD 

Delta-t in the 
computation buffer 

PROX TGT SUP 
PROX~TGT~SUP LAMB 
1 PROX DISP LOAD 
DTJCOMP 

F 

min 

C0MP_T2_X0FF 


TBD 

Computational desired 
position at T2 


F 

ft 

C0MP_T2_Y0FF 


TBD 

Computational desired 
position at T2 

PROX TGT SUP 

phox“tgt“sup lamb 
OMEGA_DT j:OMP 

F 

ft 

C0MT_T2_Z0FF 


TBD 

Computational desired 
position at T2 


F 

ft 

TIME_CONVERT_FLAG 

nME_SEC 


TBD 

TBD 

Time conversion flag 
Conversion time 

TIME__CONVRT 

D 

F 

sec 

EL_AWG 


TBD 

Desired elevation angle 
at TPI 

PROX TGT SOP LAMB 
TELEV 

F 

rad 
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TABLE 20.- INPUT PARAMETERS FOR THE PROX TGT SUP MODULE 


SYMBOL 


PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

PROXjri _STAR J3TATUS 


TBD 

T1 maneuver compute star 
flag 

PROX EXEC 

ORBIT_TGT_DIP (6.1 A) 

D 

— 

PROX_DTMIN 


TBD 

Tolerance on minimum time ILOAD 

in the future to compute 
a prox ops maneuver solution 

F 

sec 

PROX_DTMIH_LAMB 


TBD 

Tolerance on minimum time ILOAD 

in the future to compute a 
Lambert maneuver solution 

PROX EXEC 

F 

sec 

T1 _TIG 


TBD 

n maneuver time (MET) 

PROX TGT SEL 

PR0X"INIT 

PROXjrGT_SUP_LAMB 

PROX EXEC 

F 

sec 

T2jriG 


TBD 

T2 maneuver time (MET3 

PROX INIT 
PR0X~TGT SUP LAMB 
DT_COHP 

F 

sec 

PROX^T_CURRENT 


TBD 

Current MET time 

PR0X_STAT 
PROX TGT SEL 

F 

sec 

C0MP_PR0X_DT 


TBD 

Deita-t in the 
computation buffer 

PROX INlf 
PHOX~TGT SUP LAMB 
DT COMP 
OMEGA_DT_COMP 

F 

niin 

C0MP_T2J(0FF 


TBD 

Computational' desired 
position at T2 

PROX. TGT SEL 

F 

ft 

G0MP_T2_Y0FF 


TBD 

Computational desired 
position at T2 I 

PROX INIT 
PROX2rGT_SUP _LAMB 

F 

ft 

C0MP^T2_Z0FF 


TBD 

Computational desired 
position at T2 


F 

ft 

TIME_PROX 


TBD 

Time tag for H50 state 
C assume MET) . 

PROX EXEC 
PROX INIT 

F 

sec 
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TABLE 20.- Concluded 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

X2 

TBD 

Predicted Orbiter relative 
state position 

' REL_PRED 

F(3) 

ft 

XD2 

TBD 

Predicted Orbiter relative 
state velocity 


F(3) 

ft/sec 


USE_OMEQA_DT 


TBD 

Use the WT calculation 

PROX TGT SUP LAMB 

D 

— 




flag 

DT_COMP 



USE_DiSPJ?EL_STATE 


TBD 

Use displayed relative 

PROX EXEC 

D 

— 




state flag 

PROX_TGT_SDP_LflMB 



C0MP__X 


TBD 

Computation relative 


FC3> 

ft 




position 

PROX INIT 







• PROX_TGTJSUP_LAMB 



COMPjCD 


TBD 

Computation relative 


F(3) 

ft/ sec 




velocity 




RS_M50_FROX 


TBD 

Prox ops Orbiter M50 


FC3) 

ft 




position- vector 




RT_M50_PR0X 


TBD 

Prox ops target M50 


FC3) 

ft 




position vector 








PROX_EXEC 



VS_M50 PROX 


TBD 

Prox ops Orbiter M50 


F(3) 

ft/sec 




velocity vector 




VT_M50_PR0X 


TBD 

Prox ops target M50 


P(3J 

ft/sec 


Q Q 
pj a 


velocity vector 




RJREL 


TBD 

LVLH curvilinear position ’ 


FC3) 

ft 


o s 


vector from REL_C0MP 

1 




wg 



) REL^COMP 



V_REL 


TBD 

LVLH curvilinear velocity 

1 

F(3) 

f t/see 




vector from REL_COMP 

J 



DV 

S S 

TBD 

Deita-v vector from 

OFFSET_TGT 

F(3) 

ft/sec 




OFFSETJTGT 
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TABLE 21 OUTPUT PARAMETERS FOR THE PROX TGT SUP MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

GUID_FLAG 

TBD 

Current maneuver guidance 

ORBIT MHVR DIP (4.15B) 

D 




option flag 

PROXJTRANS 






PROX STAT 



T_MAN 

TBD 

Time of the computed 

PROX TRANS 

F 

sec 



maneuver (MET) 

PROX STIHE 






PROX_DISP_LOAD 



DISP_TlJc 

TBD 

Orbiter relative position j 


F(3) 

ft 



at T1 1 

PROX INIT 





1 

ORB_TOT_DIP (6-14) 



DISP_T1_XD 

TBD 

Orbiter relative velocity 1 


F(3) 

ft/seo 



at T1 J 




T1_eTG ■ 

TBD 

T1 maneuver time (MET) 

PROX DISP LOAD 

F 

sec 




DT COMP 



T2_TIG 

TBD 

T2 maneuver time (MET) 

PREVR 

F 

sec 




PROX TGT SUP LAMB 



COMP_PROX_DT 

TBD 

Delta-t in the 

PROX DISP LOAD 

F 

rain 



computation buffer 

DT_COHP 



COMPJTEJtOFP 

TBD 

Computational desired 1 


F 

ft 



position -at T2 




COMP _T2Jf OFF 

TBD 

Computational desired 

PROX TOT SUP LAMB 

F 

ft 



position at T2 

GHEGA_DT_COMP 



C0MPjr2_Z0FF 

TBD 

Computational desired 


F 

ft 



position at T2 




DV_LVLH 

TBD 

Impulsive maneuver in LVLH 

PROX TRANS 

F(3) 

ft/seo 



reference frame 

PROX_DISP_LOAD 



USE_DisP_REL_STATE 

TBD 

Use displayed relative 

PROX_TGT_SUP_LAP© 

D 




state flag 




COMP_X 

TBD 

Computation relative 

PROX TGT SUP LAMB 

F(3) 

ft 



position 

OMEGA_DT~CO# 
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TABLE 21.- Concluded 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

COMP_XD 


TBD 

Computation relative 

PROX_TGT_SUP_LAHB 

FC3) 

ft/ sec 




velocity 




DUMB 


TBD 

Time internal for prediction REL PRED 

F 

min 




computation 




X 


TBD 

Input relative position for 

REL_PRED 

F(3) 

ft 




the relative predict task 




iCD 


TBD 

Input relative velocity for 

REL_PRED 

F(3) 

ft/ sec 




the relative predict task 




INER_TO_LVC 


TBD 

Inertial to curvilinear 

REL_COMP . 

D 






conversion flag 




DT_OFFTGT 


TBD 

Transfer time for 


F 

sec 




OFPSET__TGT 




X_OFFTGT 


TBD 

T1 relative position vector 


F(3) 

ft 




for OFFSET^TGT 

OFF.SET_TGT 



ro_0FFTG7 


TBD 

T1 relative velocity vector 


FC3) 

ft/sec 




for OFFSET_TGT 




X2_OFFTGT 


TBD 

12 relative position vector 


F(3) 

ft 




for OFFSET^TGT J 




R_S_INER 


TBD 

Input Shuttle inertial 


F(3) 

ft 




position for REL_C0HP 




V_S_INER 

Bt 

TBD 

Input Shuttle inertial 


FC3J 

ft/sec 




velocity for REL COMP 

REL_C0MP 



Rjr_INER 

11 

TBD 

Input target inertial 


F(3) 

ft 


h 


position for HEL_COMP 











VJJNER 

^ ?s 

TBD 

Input target inertial 


FC3J 

ft /sec 




velocity for REL_COMP 
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TABLE 22.- INPUT PARAMETERS FOR THE PROX TGT SUP LAMB MODULE 


STMBOL 


PRECISION 

DEFINITION 

SOURCE 

TYPE 

BASE_HET 


TBD 

GMT/MET reference time 

FCOS 

F 

PHOX_T i _STAR_STATUS 


TBD 

T1 maneuver compute star 

PR0X_EXEC 

D 




flag 



PHOX_TGT_SET_NO 


TBD 

ILOAD set number selected 

0RBIT_TGT_DIP (6.1 4) 

I 




for targeting 







PROX EXEC 


TT_TIG 


TBD 

T1 maneuver time (MET) 

PROX TGT SEL 
PROX“lNlf 

F 





PROXJTGTJSUP 






PROX EXEC 


T2_TIG 


TBD 

T2 maneuver time (MET) 

PROX INIT 

F 





PROX TGT SOP 






DT_COMP ~ 


PROX_T_CURREOT 


TBD 

Current MET time 

PROX_STAT 

F 

DAI. 


TBD 

Converted time for TIMEC7 

j 

I 

HR 


TBD 

Converted time for TIMBCV 

' TIHEJGONVRT 

I 

MIN 


TBD 

Converted time for TIMECV 


I 

SEC 


TBD 

Converted time for TIHECV 

PROX TGT SEL 

F 

C0HP_PR0X_DT 


TBD 

Delta-t in the 

PROX INIT 

F 


O 


computation buffer 

PROX-TCT^SUP 



g 



DT COMP ” 






OMEGA DT COMP 



O 



— — 



UNITS 

sec 


sec 

see 

sec 

day 

ftr 

min 

sec 

min 


78FM'13:LT 


TABLE 22.- Continued 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

C0MP_T2_X0FF 

TBD 

Computational desired 
position at T2 

PROX TGT SEL 

F 

ft 

C0MPJT2_Y0FF 

T5D 

Computations'' desired 
position ac T2 

PROX INlf 
PROX_TGT_SUP 

F 

ft 

COMPJT2_ZOFF 

TBD 

Computational desired 
position at T2 , 


F 

ft 

TIME_PR0X 

TBD 

Time tag for the M50 state 
(assumed MET) 

PROX EXEC 
PROX_INIT 

F 

sec 

EL_AHG 

TBD 

Desired elevation angle 
at TPI 

PROX TGT SEL 
PROX_INIT 

F 

rad 

USE_OMEGA_DT 

TBD 

Use the WT calculation 
flag 

DT_COMP 

D 

— 

USE_piSP_REL_STATE 

TBD 

Use displayed relative 
flag 

PROX EXEC 
PROX_TGT_SUP 

D 

— 

COMPjC 

TBD 

Computational relative , 

position 

PROX IMIT 
prox“tgt_sup 

F(3) 

ft 

COMPJCD 

TBD 

lomputational relative 
velocity 

PROX INIT 
PROX_TGT_SUP 

F(3) 

ft/sec 

RS_M50_PROX 

TBD 

Prox ops Crbiter M50 
position vector 


FC3J 

ft 

VS_M50_PROX 

TBD 

Prox ops Orbiter M50 
velocity vector 

PROX EXEC 

F(3) 

ft/sec 

RTJ“l!50_PR0X 

TBD 

Prox ops target M50 
position vector 


F(3) 

ft 

VT_M50_PR0X 

TBD 

Prox ops target M50 
velocity vector 


F(3) 

ft/sec 


78FMJ43:LT 


TABLE 22.- Concluded 


SYMBOL 


PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

R_OOT 


TBD 

Output inertial position ^ 
vector 

I 

F(3) 

ft 





1 UPDATVP 



V_0UT 


TBD 

Output Inertial veclocity 
vector 

1 

F(3) 

ft/sec 

TTPI 


TBD 

Predicted time of TPI (MET) 

TELEV 

ELITER 

F 

sec 

RS_OUT 


TBD 

Shuttle position vector 


F(3) 

ft 

VS_ODT 


TBD 

Shuttle velocity vector 


FC3) 

ft/see 

RT_0UT 


TBD 

Target position vector 

TELEV 

1 

F(3) 

ft 

Vr_OUT 


TBD 

Target velocity vector 

[ 

ELITER 

F(3) 

ft/sec 

TS OUT 


TBD 

Time of the Shuttle 


F 

sec 




position vector (GMT) 




TT OUT 


TBD 

Time of the target 


F 

sec 




position vector (GMT) 




VS REQUIRED 


TBD 

Velocity required at the 

PREVR 

F(3) 

ft/see 




maneuver time 

LAMBERT 



RS IPO 


TBD 

Initial position offset . 

PREVR 

F(3) 

ft 




of Shuttle 




R REL 


TBD 

LVLH curvilinear position 

j 

F(3) 

ft 


S| 


vector 

1 



V REL 

TBD 

LVLH curvilinear velocity ' 

1 REL_CQMP 

F(3) 

ft/ see 

R_S_INER 

TBD 

vector 

Input Shuttle inertial 
position vector 

1 REL_COMP 

F(3) 

ft 








V S INER 


TBD 

Input Shuttle inertial 


F(3) 

ft/sec 




velocity vector 











VSLV 

TBD 

Shuttle-centered LVLH 
relative velocity of the 
target 

ORBLV 

F(3) 

ft/sec 



78FM43:LT 


TABLE 23.- OUTPrjT PARAMETERS FOR THE PROX TOT SOP LAMB MODULE 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

QUID FLAG 


TBD 

Current maneuver guidance 

PROX TRANS 

I 





option flag 

0RB1T_MNVR_DIP (*1.158) 







PROX STAT 



T MAN 


TBD 

Ignition time of maneuver 

PROX TRANS 

F 

sec 




(MET) 

PROX STIME 







PROX_DISP_LOAD 



DISP T1 X 


TBD 

Orbiter relative position 


F(3) 

ft 




at T1 

PROX INIT 







ORB IGT DIP (6.14) 



DISP T1 XD 


TBD 

Orbiter relative velocity 


F(3) 

ft/sec 




at T1 




PROX_BASE_DAY 


TBD 

Targeting base time 


I 

day 

PROX_BASE_HR 


TBD 

Targeting base time 

PROX INIT 

I 

nr 

PROX_BASE_MIN 


TBD 

Targeting base time 

ORB_TGT_DIP (6.14) 

I 

min 

PROX_BASE_SEC 


TBD 

Targeting base time 


F 

sec 

T1 TIG 


TBD 

T1 maneuver time (MET) ’ 

PROX TGT SUP 

F 

sec 





PROX'DISP LOAD 



T2 TIG 


TBD 

T2 maneuver time (MET) 

DT COMP 

F 

sec 





PREVR 



PHOX_BASE_TIME 

o o 

TBD 

Prox ops base time 

PROX STAT 
PROX INIT 

F 

sec 


SI 






COMP PROX DT 

TBD 

Delta-t in the 

PROX DISP LOAD 

F 

min 



computation buffer 

DTJIOMP ■ 


COMP T2 XOFF 


TBD 

Computational desired 


F 

ft 


■P t?a 


position at T2 




C0MP_T2Jf0FF 

y-* 

TBD 

Computational desired 
position at T2 

OMEGA_DT_COMP 

F 

ft 

C0MP_T2_Z0FF 


TBD 

Computational desired 
position at T2 


F 

ft 


78FM43:LT 


TABLE 23 .- Continued 


SYliBOL PRECISION DEFINITION DESTINATION TYPE 


TIt'lE_CONVERT_FLAG 

TBD 

Time conversion flag 

TIME_CONVRT 

D 

TIME_SEC 

TBD 

Conversion time 


F 

DV_LVLH 

TBD 

Inpul sive maneuver in 
LVLH reference frame 

PROX TRANS 

prox“disp_load 

F(3) 

EL_AHG 

TBD 

Desired elevation angle 

TELEV 

F 

USEJ>isP_REL_STATE 

TBD 

Use display relative 
state flag 

PBOXJTGTJSOP 

D 

C0MP_X 

TBD 

Computation relative 
position 

PROX TC-T SUP 
OMEGA_DT_COMP 

F(3) 

C0MP_XD 

TBD 

Computation relative 
velocity 

PROX_TGT_SUP 

F(3) 

INEH_TO_LTC 

TBD 

Inertial to curvilinear 
conversion flag 

REL_COHP 

D 

R_S_INER 

TBD 

Input Shuttle inertial 
position 


F(3) 

V_S_INER 

TBD 

Input Shuttle inertial 
velocity 

REL_C0i'tP 

F(3) 

RJT^INER 

TBD 

Input target inertial 
position 


F(3J 

V_T_lNBn 

TBD 

Input target inertial 
velocity 


F(3) 


UNITS 

sec 

ft/seo 

rad 

ft 

ft/sec 

ft 

ft/see 

ft 

ft/sec 



78FM43:LX 


TABLE 23.- Concluded 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

RS_T1TIG 


TBD 

Inertial position vector 
of Shuttle at T1 


F(3) 

ft 

VS_T1TIG 


TBD 

Inertial velocity vector 
of Shuttle at T1 

PREVR 

F(3) 

ft/ sec 

RS__T2TIG 


TBD 

Inertial position vector 
of Shuttle at T2 


FC3) 

ft 

R_IH ■ 


TBD 

Input inertial position 
vector 


F(3) 

ft 

V_IN 


TBD 

Input inertial velocity 

' UPDATVP 

FC3) 

ft/ sec 

SJDPTIOW 


TBD 

Spacecraft flag in UPDATVP 


D 

— 

T_IN 


TBD 

Time of input state in GMT 

UPDATVP 

F 

sec 

TjDUT 


TBD 

Time of output state in GMT 

UPDATVP 

F 

sec 

f_REL 


TBD 

LVLH curvilinear position ■ 
vector 


F(3) 

ft 





REL_C0MP 



V_REL 


TBD 

LVLH curvilinear velocity 
vector . 1 


F(3) 

ft/sec 

Tl_ILOADJlRRAy 


TBD 

Time for the target set 

PROX TGT SEL 

F(M0) 

rain 




relative to base time 

TELEV 




^ s 


(MET) 

ILOAD 



RT 

TBD 

Input inertial position 

ORBLV 

F(3) 

ft 


81 


of target 







Input inertial velocity 




VT 

li 

TBD 

CRBLV 

F(3) 

ft/ sec 

of target 

RS 


TBD 

Input inertial position 

ORBLV 

F(3) 

ft 


8^ 


of Shuttle 




VS 


TBD 

Input inertial velocity 

ORBLV 

F{ 3) 

ft/ sec 


of Shuttle 
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TABLE 24,- INPUT PARAI-IETERS FOR THE OFFSET TGT MODULE 


SYMBOL 

PRECIS lOH 

DEFINITION 


SOURCE 

TYPE 

UNITS 

OJ-IEGA PROX 

TBD 

Orbital angular rate of 


PHOX_EXEC 

F 

rad/sec 



target 





DT_OFFTGT 

TBD 

Transfer time 



F 

min 

X OFFTGT 

TBD 

T1 relative position 



F(3) 

ft 



vector 





XD OFFTGT 

TBD 

T1 relative velocity i 


PROX TGT SUP 

F(3) 

ft/sec 



vector I 


GMEGA_DT_COMP 



X2 OFFTGT 

TBD 

T2 relative position ' 



FC3) 

ft 



vector 






o 

a\ 


TABLE 25.- OUTPUT 



SYMBOL 



PRECISION 

DEFINITION 

DV 



TBD 

Delta-v vector 




FOR THE OFFSET TGT MODULE 


78FMA3;LT 


DESTINATION 

TYPE 

UNITS 

PEOX TGT SUP 

F(3J 

ft/seo 

OMEGA DT COOT 




78FM43:Lr 


TABLE 26.- IWPUT PARAMETERS FOR THE REL PRED MODULE 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

DTIME 

TBD 

Time interval for 
prediction computation 

PROX_TGT_SUP 

F 

min 

0MBGa_PR0X 

TBD 

Orbital angular rate of 
target 

PR0X_EXEC 

F 

rad/sec 

X 

TBD 

Input relative position 

PROX_TGT_SUP 

FC3) 

ft 

XD 

TBD 

Input relative velocity 

PR0X_TGT_S0P 

FC3J 

ft /sec 


o 

CO 


78FM43:L.T 


TABLE 27.- OUTPUT PARAMETERS FOR THE REL PRED MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

X2 

TBD 

Predicted Orbiter relative 

PROX_TGT_SUP 

F(3) 

ft 



state position 




XD2 

TBD 

Predicted Orbiter relative 
state velocity 

PROX_TGT_SUP 

F(3) 

ft/ sec 


78FMJI3:LT 


TABLE 28.- INPUT PARAMETERS FOR THE REL COMP tIODULE 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

OMEGA_PROX 

TBD 

Orbital angular rate of 

PR0X_EXEC 

F 

rad/sec 



target 




INER_TO_LVC 

TBD 

Inertial to curvilinear 

PROX TGT SUP 

D 




conversion flag 

PROX_SUP_LAMB 



R_HEL 

TBD 

LVLH curvilinear position 
vector 


F(3) 

ft/sec 




PROX_TGT_SUP_LAMB 



V^REL 

TBD 

LVLH curvilinear velocity 
vector 


FC3) 

ft/sec 

R_S_INER 

TBD 

Input Shuttle inertial 
position vector 


F(3) 

ft 




PROX_TGT_SUP_LAHB 



V_S_INER 

TBD 

Input Shuttle inertial 1 

velocity vector 


F(3) 

ft/sec 

R_T_INER 

TBD 

Input target inertial 
position vector 

PROX TGT SUP 

FC3) 

ft 




PROX_TGT_SUP_LAMB 



V_T_INER 

TBD 

Input target inertial 
velocity vector 


F(3) 

ft/sec 


78FM43:LT 


TABLE 29.- OUTPUT PARAMETERS FOR THE REL COMP MODULE 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

R_REL 


TBD 

LVLH curvilinear position ^ 
vector 

PROX TGT SUP 

FC3) 

ft 





PROX_TGT_SUP_LAMB 



V_REL 


TBD 

LVLH curvilinear velocity 
vector 


F(3) 

ft/sec 

r_sj;mer 


TBD 

Input Shuttle inertial 
position 


F(3) 

ft 





, PR0X_TGTJ3UP_LAHB 



V__S_INER 


TBD 

Input Shuttle inertial 
velocity 1 


F(3) 

ft/sec 
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TABLE 30.- INPUT PARAMETERS 


SYMBOL 

PRECISION 

DEFINITION 

DAY 

TBD 

Converted time for 
TIME_CONVRT 

HR 

TBD 

Converted time for 
TIHEJCONVRT 

MIN 

TBD 

Converted time for 
TIME_COHVRT 

SEC 

TBD 

Converted time for 
TIME_C0NVRT 

TIME_CONVERT_FLAG 

TBD 

Time conversion flag 


TIME SEC TBD Converted time 



78FM^3;LT/2 




THE TIME CONVRT MODULE 


SOURCE 


TYPE UNITS 



PROX_BXEC 

PROX_TGT_SEL 


PROX EXEC 

PROXjCGT_SEL 

PROX_INIT 

PHOX_TGT_SUP_LAMB 

PROXJ)ISPJ.OAD 

PROX_EXEC 
PROX_TGT_SEL 
PR0X_TGT SUP_LAMB 
PROX DISP LOAD 


I 

I 

I 

F 

I 

F 


day 

hr 

min 

sec 

sec 



78FM43:LT/2 


TABLE 31 OUTPUT PARAMETERS FOR THE TIME_CONVRT MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

DAY 

TBD 

Converted time 
TIHE__CONVRT 

for 


I 

day 

HR 

TBD 

Converted time 
TIMEjCONVRT 

for 

PHOX EXEC 

prox’"tgt SEL 

PROX TOT SUP LAMB 

I 

nr 

MIN 

TBD 

Converted time 
TIME_CONVRT 

for 

PROX;^DISP_LOAD 

I 

min 

SEC 

TBD 

Converted time 
TIME_COHVRT 

for 


F 

sec 

TIME_SEC 

TBD 

Conversion time 

PHOX EXEC 
PROX INIT 

F 

sec 
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TABLE 32.“ INPUT PARAMETERS FOR THE DT COMP MODULE 


?8FM43;LT/2 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

T1_T1G 

TBD 

T1 maneuver time CHET) 


F 

sec 

T2_TIG 

TBD 

T2 maneuver time (MET) 

PROX TGT SUP 
PKOX TGT SUP LAMB 

F 

see 

COMPJ>ROX_DT 

TBD 

Delfca-t in the 
computation buffer 


F 

min 
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TABLE 33.- OUTPUT PARAMETERS FOR THE DT COMP MODULE 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

T2_T1G 


TBD 

T2 maneuver time (MET) 

PROX TGT SUP 

F 

see 

COMP_PROX_DT 


TBD 

Delta-t in the 
computation buffer 

PROX_TGT_SUP_LAMB 

F 

rain 






* (hi- 


TABLE 34.- INPUT PARAMETERS FOR THE OMEGA DT COMP MODULE 


78FM43:LT/2 



SYMBOL 


PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 


PROX_TGT_SET_NO 


TBD 

ILOAD set niMber selected 

ORBIT_TGT_DIP (6.14) 

I 






for targeting 





DT_ILOAD_ARHAY 


TBD 

Delta-t's from T1 to T2 
for target sets 


FC40) 

uiin 


EL_ILOAD_ARRAY 


TBD 

Maneuver elevation angle 


F(40) 

rad 


XOFF_ILOAD_ARRAY 


TBD 

ILOAD LVLH offset position 

FBOX INIT 

F(40) 

ft 





for target sets 

ILOAD 




YOPP_ILOAD_ARRAY 


TBD 

ILOAD LVLH offset position 


F(40) 

ft 





for target sets 





ZCFF_ILOAD_ARRAY 


TBD 

ILOAD LVLH offset position 
for target sets 

. 

F<40) 

ft 


COHPJTPJCOFF 


TBD 

Computational desired 


F 

ft 

M 

W 




at T2 




Ox 

COMPJCajfOFF 


TBD 

Computational desired 


F 

ft 





at T2 

PROX TGT_SUP 
PRQX_TGT_SUP_LAMB 




C0MP_T2_ZCFF 


TBD 

Computational desired 
at T2 


F , 

ft 


COMPjt 

o Q 

TBD 

Computation relative 
position 


FC3) 

ft 


OMEGA_PROX 

fd Q 
O « 
2 § 
g 

TBD 

Orbital angular rate of 

PR0X_EXEC 

F 

rad/sec 




target 





DV 


TBD 

Delta-v vector 

OFFSET_TGT 

F(3> 

f t/seo 






i :. . J 
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TABLE 35.- OUTPUT PARAMETERS FOR THE OJffiGA DT COMP MODULE 


SYMBOL 

PRECISIOH 

DEFIHmON 

DESTINATION 

type 

UNITS 

COt-iP PROX DT 

TBD 

Delfca-fc in the 

PROX TGT SUP 

F 

min 



computation buffer 

PROXJ’GO^PJ'^® 



DT_OFFTGT 

TBD 

Transfer time 


F 

sec 

XJ3FFTGT 

TBD 

T1 relative position vector 


F(3) 

ft 




OFFSET TGT 



WJJFFTGT 

TBD 

T1 relative position vector 


F(3) 

ft/sec 

X20FFTGT 

TBD 

T2 relative position vector | 


F(3) 

ft 
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TABLE 36 .“ IHPUT PARAMETERS FOR THE TELEV MODULE 


SYMBOL 


PRECISIOH 


DEFIHITION 


SOURCE 


TYPE UNITS 


BASE MET 

TBD 

PI 

TBD 

Tl_ILOAD_ARRAY 

TBD 

EL_TOL 

TBD 

EL DH TOL 

TBD 



TIHE_PROX 


TBD 

H 

EL„ANG 


TBD 

09 

RS_M50_PR0X 


TBD 


RTJd50_PR0X 


TBD 


VS M50 J’HOX 


TBP 


VTJ60JPR0X 


TBD 


RJDUT 

V_ppT . , . , 

■s SI 
g3 

TBD 

TBD 



|l 

as 



GMT/MET reference -time 


FCOS 

F 


sec 

Mathematical constant 






Nominal time of maneuver 
for targets 



F(210) 


min 

Tolerance between computed 


. ILOAD 

F 


rad 

and desired elevation angles 





'•Elevation angle-differential 


F 


-- 

altitude incompatability 
tolerance 

1 

1 

i 





Time tag for H50 state 
(assumed MET) 

1 

PROX_TGTJSUP_LAMB 

F 


sec 

Desired elevation angle 
at TPI 

1 


F 


rad 

Prox ops Orbiter M50 
position vector 



F(3) 


ft 

Prox ops target H50 

i 

i 


F(3) 


ft 

posibioti vector 






_ 


; PROX^EXEC 




Prox op 5 Orbiter- M50 



F(3) 


ft/sec 

velocity vector 






Prox ops target M50 
velocity vector 



F(3) 


ft/sec 

Output inertial position 
vector 


UP.PATVP 

F(3) 


ft 

Output inertial velocity 
vector 



F(3) 


ft/sec 



M. - 41 
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TABLE 36.” Concluded 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

TTPI 

TBD 

Predicted time of TPI in 
MET 

ELITES 

F 

see 

EL_ANG_COM 

TBD 

Computed elevation angle 

COMELE 

F 

rad 

ERR_PRIME 

TBD 

Previous value of the 
elevation angle guess 


F 

rad 

TTPI_PRIME 

TBD 

Previous value of the TPI 
time guess 

ELI TER 

F 

sec 

N 

TBD 

Iteration counter 


I 

— 


78FMH3:LT/2 


TABLE 37.- OUTPUT PARAMETERS FOR THE TELEV MODULE 


N> 

O 


SYMBOL 


PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

S_OPTIOU 


TBD 

Spacecraft flag for UPDATVP 

' 

D 

— 

R_IH 


TBD 

Input inertial position 
vector 


F(3) 

ft 

?_IN 


TBD 

Input inertial velocity 
vector 

UPDATVP 

F(3) 

ft/sec 

T_IN 


TBD 

Input time in GMT 


F 

aSZ' 

T_OUT 


TBD 

Output time in GMT 

, 

F 

sec 

RSJ3UT 


TBD 

Shuttle position vector ' 


F(3) 

ft 

VS OUT 


TBD 

Shuttle velocity vector 


F(3) 

ft/see 




ELITBR 



BT_OUT 


TBD 

Target position vector 


F(3) 

ft 

VTJDUT 


TBD 

Target velocity vector 


F(3) 

ft/sec 

RS_COH 


TBD 

Shuttle inertial position 


F(3) 

ft 

VS_COM 


TBD 

Shuttle inertial velocity 

COMELE 

F(3) 

ft/see 

RT_C(Hi 


TBD 

Target inertial position 


F(3) 

ft 

ERR PRIME 


TBD 

Previous value of the 


F 

rad 

■ ■ ■ ■ ' 



dependent variable in 
search of elevation angle 

ELITER 



TIPI PRIME 


TBD 

Previous value of the 


F 

sec 


o o 


independent variable in 
search of elevation angle 




TTPI 

a 

TBD 

Predicted time of TPI (MET) 

ELITEH 

F 

see 




PHOX TGT SUP LAMB 


is 

|i 


121 


78FM43:LT/2 


TABLE 38 .- INPUT PARAMETERS FOR THE PREVR MODULE 


smeoL 

PRECISION 

DEFIHITION 

SOURCE 

TYPE 

UNITS 

BASEJIET 

TBD 

GMT /MET reference time 

FOOS 

F 

sec 

PI 

TBD 

Mathematical conetant 

ILOAD 

F 

— 

WS 

TBD 

Weight of the Orbiter 

ON_ORB_UPP (4.22) 

P 

ft/see^ 

R_TOL 

TBD 

Convergence tolerance in I 

the terminal point offset 
iteration 


F 

ft 

EARTH_MU 

TBD 

Earth gravitational constant 


F 

ft^/see^ 

N_MAX 

TBD 

Maximum allowed number of 
iterations 

ILOAD 

I 

— 

COMB 

TBD 

Angular tolerance used to 
determine if the transfer 


F 

rad 



angle 180*^ 




N_MIH 

TBD 

Minimum allowed number of 
iterations 

. 

I 

— 

T1_TIG 

TBD 

T1 maneuver time (MET) 


F 

sec 

T2_TIG 

TBD 

T2 maneuver time (MET) 


F 

sec 

RS_T1TIG 

TBD 

Inertial position "vector 
of Shuttle at T1 TIG 


F(3) 

ft 




PHOX_TGT_SUP_LAMB 



VSJTITIG 

TBD 

Inertial velocity vector 
of Shuttle at T1 TIG i 


P(3) 

ft/sec 

RS_T2TIG 

TBD 

Inertial position vector 
of Shuttle at T2 TIG 


F(3) 

ft 

RJOUT 

TBD 

Output inertial position 
vector 


P(3) 

ft 



i 

UPDATVP 



V_OUT 

TBD 

Output inertial velocity 
vector 


F(3) 

ft/sec 

VS_REQUIRED 

TBD 

Velocity required at the 
maneuver time 

LAMBERT 

F(3) 

ft/sec 



7BFMi*3:LT/2 


TABLE 38*“ Concluded 


SYMBOL 

PRECISIOH 

DEFINITION 

SOURCE 

TYPE 

UNITS 

G 

TBD 

\ 

Gravitational constant 

1 ' 

[ ILOAD 

F 

ft/sec^ 

THRUST 

TBD 

Thrust of the propulsion | 
system j 

1 

F 

lbs 


to 

to 
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TABLE 39.- OUTPUT PARAMETERS FOR THE PREVR MODULE 


SYMBOL 

PRECISION 

DEFINITIO^i 

DESTINATION 

TYPE 

UNITS 

S_ROTATE 

TBD 

Rofcafcion flag for near- \ 
180° transfers 1 


D 

— 

R_OFFSET 

TBD 

Offset position vector \ 

(inertial) ) 

PROX_TRANS 

F(3) 

ft 

T_OFFSET 

TBD 

Time of offset position ^ 

vector in MET 


F 

sec 

R_IN 

TBD 

Input inertial position 
vector 


F(3) 

ft 

V_IN 

TBD 

Input inertial velocity , 

vector 1 

UPDATVP 

F(3) 

ft/see 

T.IN 

TBD 

Time of input state in GMT 

1 

F 

sec 

T_OUT 

TBD 

Time of output state in GMT^ 

/ 

F 

sec 

ALARM 

TBD 

Alarm flag indicating error 

— 

I 

~ 

HS_IPO 

TBD 

Initial position offset in '' 
GMT 


F(3) 

ft 

UN 

TBD 

Unit normal along the 
Shuttle angular momentum , 

vector 1 

} LAMBERT 

F(3) 

— — 

DEL_T_TRAB 

TBD 

Transfer time 

I 

F 

sec 

VSJREQUIRED 

TBD 

J 

Velocity required at the 
maneuver time 

PROX_TGT_SUP_LAMB 

F(3) 

ft/see 
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TABLE MO.- INPUT PARAMETERS FOR THE COMELE MODULE 


SYMBOL 


PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

PI 


TBD 

Matheioatical i'.onsbant 

ILOAD 

F 

— 

RS_COM 


TBD 

Shuttle inertial position j 

1 

F(3) 

ft 

VS_COM 


TBD 

Shuttle inertial velocity ^ 

^ -TELEV 

P(3) 

ft/sec 

St__coh 


TBD 

Target inertial position , 

1 

F(3J 

ft 


K> 
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TABLE 41.- OUTPUT PARAMETERS FOR THE COHELE MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

EL_ANG_COM 

TBD 

Computed elevation angle 

TELEV 

F 

rad 
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TABLE H2.- INPUT PARAMETERS FOR THE ELITER MODULE 


SYMBOL 


PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

BASE_MET 


TBD 

GMT/MET reference time 

FCOS 

F 

sec 

DEL T MAX 


TBD 

Maximum step size used 

ILOAD 

I 

__ 




during an iteration 




R OUT 


TBD 

Output inertial position 

\ 

F(3) 

ft 




vector 

I 







> UPDATVP 



V OUT 


TBD 

Output inertial velocity 

( 

F(3) 

ft/ sec 




vector 




TTPI 


TBD 

Predicted time of TPI 

TELEV 

F 

sec 




(MET) 




RS_OUT 


TBD 

Shuttle position vector 

V 

F(3) 

ft 

VS OUT 


TBD 

Shuttle velocity vector i 

1 

F(3) 

ft/sec 





\ TELEV 



RTJDUT 


TBD 

Target position vector 

1 

F(3) 

ft 

VT_OUT 


TBD 

Target velocity vector ^ 

) 

F(3) 

ft/aec 



TBD 

Independent variable ] 

1 

F 

— 

X DEP PRIME 


TBD 

Previous value of the | 

'' ITERV 

F 





dependent variable , 




X IND PRIME 


TBD 

Previous value of the 1 


F 



‘O 


independent variable J 











ERR 

o 

TBD 

Guess of the elevation 


F 

rad 




angle 




ERR PRIME 


TBD 

Previous guess of the 


F 

rad 


Q. 


elevation angle 

TELEV 




d ^ 






TTPI PRIME 


TBD 

Previous guess of the 


F 

sec 




TPI time 

j 



N 


TBD 

Iteration counter 


I 

“ 


i 
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SYMBOL 

S_OPTIOH 

R_ItJ 

V_IN 

TTPI 

T_IN 

T_0UT 

RS_OUT 

VSJJUT 

RTJ30T 

VT_OUT 

TS_OUT 

TTJDUT 

IC 

X_DEP 

X_IND 

XJ)EPJ>RIME 
X IND PRIME 


TABLE 43.- OUTPUT PARAMETERS FOR THE ELITER MODULE 


TELEV 


UPDATVP 


PRECISION DEFINITION DESTINATION 


TBD Spacecraft flag for UPDATVP V 

TBD Input inertial position I 

vector for UPDATVP > UPDATVP 

TBD Input inertial velocity I 

for UPDATVP / 

TBD Predicted time of TP I TELEV 

(MET) 

TBD Time of input state to ] 

UPDATVP in GMT I 

> UPDATVP 

TBD Time of output state to i 

UPDATVP in GMT J 

TBD Shuttle position vector \ 

TBD Shuttle velocity vector I 

TBD Target position vector V 

/ PROXJTGT_SUP 

TBD Target velocity vector I 

TBD Time of the Shuttle I 

position vector (GMT) j 

TBD Time of the Target position 

vector (GUT) ^ 

TBD Iteration counter to ITERV \ 

TBD Dependent variable to ITERV I 

TBD Independent variable to I ITERV 

ITERV I 

TBD Previous value of the f 

dependent variable to t 

ITERV I 

TBD Previous value of the 1 

independent variable to I 

ITERV / 


PROX TGT SUP LAMB 


TYPE 

UNITS 

I 

— 

P(3) 

ft 

F(3) 

ft/sec 

F 

see 

F 

sec 

F 

sec 

F(3) . 

ft 

F(3) 

ft/sec 

F(3) 

ft 

F(3) 

ft/sec 

F 

sec 

P 

sec 

I 

— 

F 

— 

F 


F 

“ 

F 
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TABLE 43.“ Concluded 


SYt-IBOL 



PRECISION 

DEFINITION 

DESTINATION 

TIPE 


UNITS 

ERR_PRIME 



TBD 

Previous guess of the ^ 

elevation angle i 


F 


rad 

TTPI_PRIME 



TBD 

Previous guess of TPI | 

in MET 

^ TELEV 

F 


sec 

N 



TBD 

Iteration counter for 
ELITER 

y 

1 

I 


— 
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TABLE 

44.- INPUT PARAMETERS FOR THE 

LAMBERT MODULE 



SYMBOL 

PRECISION 

DEPINITIOR 

SOURCE 

TYPE 

UNITS 

EARTH_MU 

TBD 

Earth gravitational constant 


F 

ft^/sec^ 

HJIAX 

TBD 

tfe-ximum allowed number of 
iterations 


I 

— 

DD 

TBD 

Small deviation to prevent 
orbit from being almost 
parabolic 

ILOAD 

I 


EP_THANSFER 

TBD 

Parameter to test if 
transfer angle is close 
bo 0° 


F 

■■ 

EPS_U 

TBD 

Parameter to test 
convergence of the Newton- 
Raphson iteration j 


F 


R_OFFSET 

TBD 

’ 

Offset position vector 


F(3) 

ft 

BSJCPO 

1 

TBD 

Initial position offset 
of Shuttle 

. 

PREVR 

F(3) 

ft 

ON 

TBD 

Unit normal along the 
Shuttle angular momentum 
vector 


FC3) 


DEL T TRAN 

TBD 

Transfer time 


F 

sec 
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TABLE 45.- OUTPUT PARAMETERS FOR THE 

LAMBERT MODULE 



SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

ALARM 

TBD 

Alarm flag to show error 


I 

— 

VSJEQUIRED 

TBD 

Velocity required at the 
maneuver time 

PROX TGT SUP LAMB 
PREVR 

F(3) 

ft/aec 


TABLE INPUT PARAMETERS FOR 


SYMBOL 

PRECISION 

DEFINITION 

GMD_PRED_I 

TBD 

Gravity Model Degree Flag 

GM0_PRED_I 

TBD 

Gravity Model Order Flag 

ATM_I 

TBD 

Attitude Mode Flag 

DMP_I 

TBD 

Drag Model Flag 

VHPjr 

TBD 

Vent Model Flag 

PRED_ORB_MASS_I 

TBD 


PREDJ]RB_GD_I 

TBD 

Onorbit Predictor Drag 

PRED_ORB_AREA_I 

TBD 


S_OPTION 

TBD 

Spacecraft Flag for 



UPDATVP 

R_IN 

TBD 

Input Inertial Position 



for Vector for UPDATVP 

V_IN 

TBD 

Input Inertial Velocity 

T IN 

TBD 

Time of the. Input State tc 



Time of the Output State to 
UPDATVP in GMT 





78FM43 


S UPDATVP MODULE 


SOURCE 


TYPE UNITS 



D 

D 

D 

D (2) 
D <2) 
F C2) 
F ( 2 ) 
F (2) 



I 


PROX TGT SUP LAMB 

F (3) 

ft 

TELEV 



PREVR 



ELITER 

F (3) 

ft/sec 


F sec 


F sec 
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TABLE 47.- OUTPUT PAHAMETEBS FOR THE UPDATVP MODULE 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

R_OUT 

TBD 

Output inertial position 

. ' 

F(3) 

ft 



vector 

1 PROX TGT SUP LAlffl 






\ TELEV 



V_OUT 

TBD 

Output inertial velocity 

1 PREVR 

FC3) 

ft/see 



vector 

) ELITER 
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TABLE 48.- INPUT PARAMETERS FOR THE ITERV MODULE 


SYMBOL 

PRECISION 

DEFINITION 

SOURCE 

TYPE 

UNITS 

DEL_X_GUESS 

TBD 

AX guess for iterator if ' 

no prediction is possible 


F 

— 

IC_HAX 

TBD 

Maximum allowed number of | 
iterations 

[ ILOAD 

I 

— 

DEL_X_TOL 

TBD 

Tolerance of dependent 
variable to ensure that a 
slope exists > 


F 


IC 

TBD 

Iteration counter in ITERV '' 


I 

— 

X_DEP 

TBD 

Dependent variable to ITERV ^ 


F 

— 

X_IND 

TBD 

Independent variable to 1 

ITERV \ 

i ITERV 

F 

— 

X_DEP_PRIME 

TBD 

Previous value of the de- | 
pendent variable to ITERV I 

f 

1 

F ■ 

— 

X_INDJ?RrME 

TBD 

Previous value of the inde- 
pendent variable to ITERV j 


F 

— 
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TABLE 49.- OUTPUT PARAMETERS FOR THE ITERV MODULE 


SYMBOL 

PRECriSIOJf 

DEPINITIOH 

DESTINATION 

TYPE 

UNITS 


I’BD 

1 

Independent variable to \ 

ITERV 

\ 

f 

F 

— 

X_DEP_PRIHE 

TBD 

Previous value of the depen- 
dent variable i 

^ ELITER 

F 

— 

1 X_IHD_PRIME 

TBD 

Previous value of the in- 1 

dependent variable ^ 

1 

F 

— 

1 SFAIL 

1 

TBD 

Flag set if maximum number 
of iterations occurred 

“ 

D 

“ 
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TABLE 50.- INPOT PARAt-iETERS FOR THE ORBLV TASK 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

RS 

TBD 

\ 

Input inertial position of 
Shuttle j 


F(3) 

ft 

VS 

TBD 

Input inertial velocity of | 
Shuttle 

^ PROX_TGT_SUP_LAMB 

F(3) 

f t/sec 

RT 

TBD 

Input inertial position of 
target 


F(3) 

ft 

VT 

TBD 

Input inertial velocity of i 
target ^ 


F(3) 

ft/sec 



78FM43;LT/2 


TABLE 51 •- OUTPUT PARA14ETERS FOR THE ORBLV TASK 


SYMBOL 

PRECISION 

DEFINITION 

DESTINATION 

TYPE 

UNITS 

VSLV 

TBD 

Shuttle-centered LVLH 
relative velocity of target 

PROX_TGT_SOP_LAHB 

PC3) 

fb/aec 


Ul 



xxxxxxxx/xxx 


ORBIT TGI 


MNVR TIG - AVX iVY 

XX X X/XX:XX:XX .±XXX.X ±XX.X 

INPUTS 

1 TGT NO n 

2 TI TIG X/U:n:n 

6. EL filXXX.XX 

7 aX/DNRNG [±]XXX.XX 


8 ay 

9 aZ/aH 

10 aX 

11 aY 

12 At 

13 T2 TIG 

17 at 

18 AX 

1 9 AY 

20 AZ 


[±]XXX.XX 

[±]XXX.XX 

[±]XXX.XX 

[±]XXX.XX 

[+JXXX.XX 

XXX. X 
[±1XXX.XX 
!±]XXX.XX 

i;±]xxx.xx 


21 BASE TIME X/XX:XX:XX 


XX X DDD/HH:MH:SS 
DDD/HH;MH:SS 
AVZ AVT 

iXX.X +XXX.X 

CONTROLS 
T2 TO Tl 25 
XXXX 26 

COMPUTE Tl 27X 
^ COMPUTE T2 28X 


(XX) 


Figure 1,- Orbit targeting generic display. 
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PROX_EXEG 

PROX STAT 

PROX^TGT SEL 

PROX_INIT 

PROX^TRANS 

PROX_TGT_SUP 

PROX_TGT SUP LAMB 

PROX_STIME 

OFFSET_TGT 

REL_PRED 

REL_COMP 

PEOX_DISP_LOAD 

EME CONVRT 

DT_COMP 

OMEGA_DT_COMP 

TELEV 

PRE7R 

COMELE 

ELITER 

LAMBERT 

UPDATVP 

ITERV 

ORBLV 


/ / 
/ / 

v/ 

1/ 


1 / 

1/ y/ 


*/ / 

v/ i/ / 

/ 

»/ 

»/ ' 

y/ / 

y/ •/ 

»/ 

/ v/ 


QB ^ 


Figure 4,- Common package. alloGa.jbiops, for, function modules . 
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ENTER 



PROXJIXEC 



PROX_FIRST_PASS_STATUS = ON? >- 
■ / 


'O 

w g 


I 


PflOX_BASE_TIME = TIME_SEC 


1 

1 

1 

i 

1 

TIME_CONVEHT„FLAG = 1 


1 

r 

DAY = BASE_STAHT_DAY 
.HR = BASE_START_HR 


t 

1 

1 

1 

MIN = BASEL31ARTJHN 
'SEC = BASE_START_SEC 


1 

t 

1 

1 

t 

1 

1 

i 

TIME CONVRT 


1 

1 

1 

1 

Convert to seconds 



PROX_BASE_DAY = BASE_START_DAY 
PROX_BASE„HR = BASE_START_HH 
PROX_BASE_MIK = BASE_SrART_MIH 
PR0X_BASEJ5EC = BASE_START_SEO 


T1_TIG = 0; T2JTIG = 0 
PR0X_Ti„3TAR_STATUS = OFF 
PR0X_T2J3TAH_STATUS = OFF 


iSet base time to ILOAD values. 


Display base time. 


Page ' 




Figure^ 5* - ' Orbit' targetin', g'''exeGUtlve task iunotignai flow. 
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A 


B 
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PR0X_FiRST_PAf3S_STAT0S = OFF 


Change; base time? 


PH0X_ITEM„21T024_STATUS = ON? >- 
f 


PROX _LOAD_.FLASH = ON 


i-* 

ho 


PROX STAT 

Set maneuver status flags 


Check to see if maneuvers are in the past 


Select target no.? 


PR0X_ITEM_1_STAT0S = ON? >- 
/ 


PROX TGT SEL 

Loads buffers from ILOAD 


PfiOX_ITEH_l_STATUS = OFF 


T2 T1 


\ 

PROX_ITBM_25_STATDS ON? > 

/ 


T1_TIG = T2„TIG 
c 

t 

1 


Change computational buffer. 


C 


D 


Figure 5-- Continued. 
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Change displayed T1 state? 


PftOX_IT£M_21020_STATUS = ON? >- 

f 


T1ME_C0NVERT_PLAG = 0 
TIME SEC = T1 TIG 


TIMEL-CONVHT ■' 

■ Convert to~days, hr, 
min, sec. 


Change displayed -time-. 


DISP_T1_DAY = DA-Y- 
IIISP_T1_HB = HR, 

disP_ti_min = min 

DISP T1 SEC =• SEC 


PR0X_ITElt_25_STATUS = OFF 


PROX_LOAD_FLASH = ON 



Figjjre 5.“, Continued 
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Load? 


\ 

PBOX_ITKl_ 26 _STATUS = OK? > 
/ 


Compute Tl? 


\ 

PROX_ITEIi^7j5TATUS = OK? > 

/ 

I 

r 

} 


1 PROX- T»TT 

t 

t 

i Load buffers frcsm display 

t 

I 


PHOX_1TEM_2X020JSTATUS = OFF 
PR0X_ITEM_?1T02J<_STATUS = OFF 
PH0X_ITEM_26_STATUS = OFF 
PROX_l6aD_FLASH = OFF 


PHOXjri_STAfl_SXATUS = OH 


Use displayed Tl state? 


If OI3P_T1^1, D1SP_T1_X2, 
DISP_T1_J3, DISP_Ti3)i, 
D1SP_T1_M)2» DISP_TlJiD3 
is blank or T1_TIG < 
PBOX_T_CUEREMT 


then 


\ 

/ 


USE_DISP_REL_STATE = OFF 


else 


USE_DISP_REL_STATE = OH 


J 

} PROXJLTHl^TJSTATUS = OFF 


Figure 5.- Continued 

>:;Wt 
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Compute T2 only? 


PR0X_ITEH_28_STATUS 

= ON? 

\ 

>- 

/ 

1 

1 . 
.1 

t 

1 

1 

1 

PROX_Ti_STAH_STATUS 

= ON? 

\ 

or 



PHOX_'r2_lSTAE_STATOS 

= ON? 

7 


I-* 

1/1 


PR0X_T2_STAR_STATUS - ON 
USE_DisP_JlELJSTATE = OFF 
PR0X_ITEM_28_STATUS = OFF 


Get M50 Inertial states and time tag. 


RS_fi50_PB0X s R_AVGG 
VS_M50_PROX- .= V_AVGG 
RT_M50_PRQX s, R_TARGET 
?T_fl50_?ROX- = V_TARGET 


If OSEJ)ISP_BEL_STATE =' OFF, \ 

or PROX_TGT_SET_NO S NLAHB / 

■ ... / 


TIME_PR0X = T_STATE - BASE_HET 


1T_MAG = MAG (RT_M50_PR0X) 
VTAH = V]L.M50_J>BOX_UNIT 
{HT_M50_PR0X) 

(MLM50_PROX ' VTJH50_J>R0X) 
OMEGA JROX = MAG(VTAN/RT_MAG 


Compute orbital angular rate. 




PBOXjrGT_SET_KO < NLAMB >- 
^ / 


PR0X_TGT_S0P3AMB 


PROX TGT SUP 
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PROX_DISP_J.OAD 


t 

{ 


EXIT 

PEOX_EXEC 


Transfer output to display 


PROX_Ti_STAH_STATUS = OFF 
PROX_T2_STAR_STATUS = OFF 


PROX^STIHE 

Start display tiiuer 


I 


Transfer date to 
guidance buffer 




Figure - Concluded . 
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npms 


f-* 

•vi 


PfiOX,JGT_SUP { 


USE„DISP_J?EL_STATE = OFF 


TIGJIIJI = PflOX_JL_CORRE{IT + PfiOX JJTMIH i 


PROXjri_STAB_STATUS > 
} 


i_UNER = iT_M50_PROX ; VJL.1HER = VT_J450_PR0X 
R_S_JHER = HS_f450_PHOX ; V_SJIHEH j= VS_H50_FR0X 
IHBB_TO_LVC = OH 


REL_C0HP 


Convert to curvilinear relative state 


COlffJt = R_REL 
C0HP_^ = V_REL 


Use nav and find 
present curvilinear 
relative state- 


(Compute T2J 

_jQEP 




T1GJ41H > T2_TIG / 
/ 


T2_TIG = TIGJlIIf 


A 


B 


C 


Figure 6*- Proximity operations targeting supervispj^ logic task functional, flo.5?^ 


Page 1 of 


78FM43 



cj ^ 

II 


B 


C 


X = COHP_X 
XD s COMP_^ 

DTlHE 1= T2_T1G - T1ME_PR0X 

I 

J 

I 

> 

I 

I 

REL-PRED i 

I 

) 

Predict state at T2_TIG | 


ON 


C0MP_X = X2 
C0HP_XD = XD2 

TIHE_PR0X = T1ME_PR0X + DTIME 


DV_LVLH = -COMP„XD 
T_JiAN = T2_T1G 


Compute T2 maneuver. 


(Compute T1 ) 


DT_COMP 






Update nav stete 
from present to 
T2_TIG. 


s, 
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Figure 6,. - Continued. 


7 0t-iT'i3 


E 


V ! 

TIG_MIN > TIJTIG > 1 T1 TIG = TIG_KIM 

/ i 




N 

If USE_OMEGA_DT = OFF > 

/ 




I 


USEJDiSP„REL_STATE = OFF’ 


COMP_PROX_DT = 

<T2_TIG - T1_TIG)/60 


1 ■ ! 
1 . . 1 « ^ i 

! ' ! X = COMP X 1 

USE_DiSP_REtrjSTATE;T: OFF 

\ ! 

/ ! 

XD = CDMP^XD 1 

i 

I 

1 

1 

DTIHE = T1_TIG - TIME_PROX I 

J 


1 

' T 

1 

1 • 

1 

REL-PRED . ! 

1 

i 

1 

1 

Predict state at Ti_TIG ’ I 

1 


1 

J 

1 

1 

1 

COMpJi = X2 1 

} 

1 

t 

t 

1 

1 

COMPED = 1®2 ! 

1 

1 


i 

1 . 

1 

) 

1 

t 

1 

DISP_T1 JT' = COMPjc 1 

1 

L 

i 

1 

1 

1 

1 

1 

DISPjri_XD = C0HP_XD . 1 

1 

1 

1 

f 

t 

1 

1 

1 

e 

1 

1 

f 






I Update state 
Jfroni present 
I to TIjriG. 


J 


Display 
expected 
state for 
T1_TIG, 


G 


Figure 6.- Continued 
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F 


Ui 

o 


QUID FLAG = 0 


EXIT 




H 
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G 


^ f I 

US£_OH£GA_DT = ON > ! OM£GA_DT_COMP | 

I ' t 

... / I 


I T2_TIG = n_TIG + 60 COMP_PROX_DT 


\ Compute T1 maneuver. 


OFFSET_TGT 


Compute Tf maneuver 


DV_LVLH r DV 


T_^^AN = T1_T1G 


I DT_OFFTGT = COMP_PflOX_DT 
I X_OFFTGT = COMPjt 
! XD_0FFTGT = COMpJfD 
I X2_0PFTGTi = COHP_T2_XOFP 
i X£_0FPTGT2 = C0MP_T2_Y0PP 
! XS^OFFTCTj = COMP_X2_ZOFF 


Figure 6.~ Concluded 
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PH0X_TGt_3UP_LAMB 


(Compute T2) 


If T2TIG < TIG MIN 


T2_TIG = TIGJ^IK 


I (Inputs) I Taak 
S I {Process) 


?8FMiJ3 


(Outputs) [ 


Tl<yaN = _PBOX_T_CURRE}fT + I 
PR0X_DT_M1HJ.AMB | 


PR0X_T1_STAR_STATUS 


o Present S & T 
inertial states 
0 Present time 
o T2_TIG time 


I o S & T inertial 
{ states at T2JTIG 
I T2_TIG 


I GPDATVP 

[ Update states to 
1 T2_TIG 


Convert to 
curvilinear 


j o S & T inertial 
! states at T2_T1G 


i o Relative 
i curvilinear state 
i at T2TIC 


Null relative curvilinear velocity. This is DVJ.DLH. 
Time of maneuver T_MAW = T-2_i:iG GUID_FLflG = 0. 


Go on elevation angle. 


I (Compute XI) 


I -OH ! Elevation angle ELJlNG i 0 


j o Present S & T 
i inertial states 
I o Present time 
1 o desired ELJNG 


\ XELEV 1 o Desired TIJTIG 
i Compute time of f o S 4 T inertial 
j elevation angle and | states at T1_TIG 
! S & X inertial ! 

! states at that time i 


I 0 S & T inertial 1 REL-COMP ’ o Relative curvil.inear 

i state.'; at T1„riG i Convert to I about at TIJTIG 


{ C0HP_X = relative state position at XI 
I C0ffi'_XD = relative state velocity at -T1 , 


j Display predicted relative curvilinear state at TIJTIG 


Figure 7.- Proximity operations targeting supervisory 
Lambert logic task functional floiv. 
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A 


B 


C 


D 


EXIT 

PROX_TGT_SUP_LAHB 



I 

f Set TriLOAD_ARRAY ( PflOXjrGTJSEI_NO ) = 0 

I 

t 

[ Set baseticie in display buffer to T1_TIG 

r 

I 

1 Set basetime in computation buffer to TI^TIG 

I 

I 


Go on time. 


NO ! 

! DT_COMP 


I \ 

1 T1_TIG < TIG_MIH > E 

I / 


0 Present 

1 

t UPDATVP 

1 
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